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SECTION 02 41 00

SELECTIVE DEMOLITION
05/10

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
AHRI Guideline K (2009) Guideline for Containers for
Recovered Non-Flammable Fluorocarbon

Refrigerants

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Al1l0.6 (2006) Safety Requirements for Demolition
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 2011) Safety and Health
Requirements Manual

U.S. DEFENSE LOGISTICS AGENCY (DLA)
DLA 4145.25 (Jun 2000; Reaffirmed Oct 2010) Storage
and Handling of Liquefied and Gaseous
Compressed Gases and Their Full and Empty
Cylinders
http://www.aviation.dla.mil/UserWeb/aviationengineering/
U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M (2006) MILSTRIP - Military Standard
Requisitioning and Issue Procedures

MIL-STD-129 (2014; Rev R) Military Marking for
Shipment and Storage

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61 National Emission Standards for Hazardous
Air Pollutants

40 CFR 82 Protection of Stratospheric Ozone

49 CFR 173.301 Shipment of Compressed Gases in Cylinders
and Spherical Pressure Vessels
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1.

1.

2 PROJECT DESCRIPTION
2.1 General Requirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. The work of this section is to be performed
in a manner that maximizes the value derived from the salvage and recycling
of materials. Remove rubbish and debris from the project site; do not
allow accumulations inside or outside the buildings . In the interest of
occupational safety and health, perform the work in accordance with

EM 385-1-1, Section 23, Demolition, and other applicable Sections.

.3 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in
place, to be reused, or to remain the property of the Government. Repair
or replace damaged items as approved by the Contracting Officer.

Coordinate the work of this section with all other work indicated.
Construct and maintain shoring, bracing, and supports as required. Ensure
that structural elements are not overloaded. Increase structural supports
or add new supports as may be required as a result of any cutting, removal,
deconstruction, or demolition work performed under this contract. Do not

overload structural elements . Provide new supports and reinforcement for
existing construction weakened by demolition, deconstruction, or removal
work. Repairs, reinforcement, or structural replacement require approval

by the Contracting Officer prior to performing such work.

.3.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or

necessary for installation of new construction. Provide temporary shoring
and bracing for support of building components to prevent settlement or
other movement. Provide protective measures to control accumulation and

migration of dust and dirt in all work areas. Remove dust, dirt, and
debris from work areas daily.

.3.2 Weather Protection

For portions of the building to remain, protect building interior and
materials and equipment from the weather at all times. Where removal of
existing roofing is necessary to accomplish work, have materials and
workmen ready to provide adequate and temporary covering of exposed areas.

.3.3 Trees

Protect trees within the project site that are to remain and which might be
damaged during demolition or deconstruction by a 6 foot high fence. Erect
and secure fence a minimum of 5 feet from the trunk of individual trees or
follow the outer perimeter of branches or clumps of trees. Replace any
tree that is damaged during the work under this contract with like-kind or
as approved by the Contracting Officer.

.3.4 Facilities

Protect electrical and mechanical services and utilities. Floors, roofs,
walls, columns, pilasters, and other structural components that are
designed and constructed to stand without lateral support or shoring, and
are determined to be in stable condition, must remain standing without
additional bracing, shoring, or lateral support until demolished or
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deconstructed, unless directed otherwise by the Contracting Officer.
Ensure that no elements determined to be unstable are left unsupported and
place and secure bracing, shoring, or lateral supports as may be required
as a result of any cutting, removal, deconstruction, or demolition work
performed under this contract.

1.4 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted . Where burning is permitted, adhere to
federal, state, and local regulations.

1.5 SUBMITTALS
Submit the following in accordance with the contract documents:
SD-01 Preconstruction Submittals
Existing Conditions
SD-07 Certificates
Notification
1.6 QUALITY ASSURANCE

Submit timely notification of renovation projects to Federal, State,
regional, and local authorities in accordance with 40 CFR 61, Subpart M.
Notify the appropriate authorities and the Contracting Officer in writing
10 working days prior to the commencement of work in accordance with

40 CFR 61, Subpart M. Comply with federal, state, and local hauling and
disposal regulations. 1In addition to the requirements of the "Contract
Clauses," conform to the safety requirements contained in ASSE/SAFE A10.6.
Comply with the Environmental Protection Agency requirements specified.

1.6.1 Dust and Debris Control

Prevent the spread of dust and debris and avoid the creation of a nuisance
or hazard in the surrounding area. Do not use water if it results in
hazardous or objectionable conditions such as, but not limited to,
flooding, or pollution.

1.7 PROTECTION
1.7.1 Traffic Control Signs
a. Where pedestrian and driver safety is endangered in the area of
removal work, use traffic barricades with flashing lights. Anchor
barricades in a manner to prevent displacement by wind. Notify the
Contracting Officer prior to beginning such work.
1.8 RELOCATIONS
Perform the removal and reinstallation of relocated items as indicated with
workmen skilled in the trades involved. Repair or replace items to be

relocated which are damaged by the Contractor with new undamaged items as
approved by the Contracting Officer.
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1.

9 EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and
examine the drawings and specifications to determine the extent of the
work. Record existing conditions in the presence of the Contracting
Officer showing the condition of structures and other facilities adjacent
to areas of alteration or removal. Photographs sized 4 x 4 inch or 600 x
800 pixels will be acceptable as a record of existing conditions. Include
in the record condition of existing roof penetrations, equipment supports,
curbs, edge flashing and the location and extent of existing cracks and
other damage and description of surface conditions that exist prior to
before starting work. It is the Contractor's responsibility to verify and
document all required outages which will be required during the course of
work, and to note these outages on the record document. Submit survey
results on a CD with digital images sorted into folders for each building.

PART 2 PRODUCTS

Not used.PART 3 EXECUTION

.1 EXISTING FACILITIES TO BE REMOVED

1.1 Structures

Locate demolition and deconstruction equipment when removing materials so
as to not impose excessive loads to exisitng framing or supporting
structure.

1.2 Utilities and Related Egquipment

.1.2.1 General Requirements

Do not interrupt existing utilities serving occupied or used facilities,
except when authorized in writing by the Contracting Officer. Do not
interrupt existing utilities serving facilitiesg occupied and used by the
Government except when approved in writing and then only after temporary
utility services have been approved and provided.

.1.3 Roofing

Remove existing roof system and associated components in their entirety
down to existing roof slab. Remove roofing system without damaging the
roof slab. Sequence work to minimize building exposure between demolition
or deconstruction and new roof materials installation.

.1.3.1 Temporary Roofing

Install temporary roofing and flashing as necessary to maintain a
watertight condition throughout the course of the work. Remove temporary
work prior to installation of permanent roof system materials unless
approved otherwise by the Contracting Officer.

.1.3.2 Reroofing

When removing the existing roofing system from the roof slab, remove only
as much roofing as can be recovered by the end of the work day, unless
approved otherwise by the Contracting Officer. Do not attempt to open the
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3

roof covering system in threatening weather. Reseal all openings prior to
suspension of work the same day.

.1.4 Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel
gratings, metal ladders, and similar items as whole units. Salvage
light-gage and cold-formed metal framing, such as roofing and siding, and
similar items. Scrap metal shall become the Contractor's property.

Recycle scrap metal as part of demolition and deconstruction operations.
Provide separate containers to collect scrap metal and transport to a scrap
metal collection or recycling facility, in accordance with the Waste
Management Plan.

.1.5 Patching

Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, using on-site materials when available. Where new work
is to be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished
surfaces of patched area shall be flush with the adjacent existing surface
and shall match the existing adjacent surface as closely as possible as to
texture and finish. Patching shall be as specified and indicated, and
shall include:

a. Concrete and Masonry: Completely fill holes and depressions, caused by
previous physical damage or left as a result of removals in existing
masonry walls to remain, with an approved masonry patching material,
applied in accordance with the manufacturer's printed instructions.

3.1.6 Air Conditioning Equipment

Remove air conditioning, refrigeration, and other equipment containing
refrigerants without releasing chlorofluorocarbon refrigerants to the
atmosphere in accordance with the Clean Air Act Amendment of 1990. Recover
all refrigerants prior to removing air conditioning, refrigeration, and
other equipment containing refrigerants and dispose of in accordance with
the paragraph entitled "Disposal of Ozone Depleting Substance (ODS) ."

1.7 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing
services to remain, unless otherwise noted. Disconnect mechanical
equipment and fixtures at fittings. Remove service valves attached to the
unit. Do not remove equipment until approved. Do not offer low-efficiency
equipment for reuse; provide to recycling service for disassembly and
recycling of parts.

.1.7.1 Preparation for Storage

Remove water, dirt, dust, and foreign matter from units; tanks, piping and
fixtures shall be drained; interiors, if previously used to store
flammable, explosive, or other dangerous liquids, shall be steam cleaned.
Seal openings with caps, plates, or plugs. Secure motors attached by
flexible connections to the unit. Change lubricating systems with the
proper oil or grease.

SECTION 02 41 00 Page 7



Roof Repair / Replacement 15140055
Building 1784

3.1.7.2 Piping

Disconnect piping at unions, flanges and valves, and fittings as required
to reduce the pipe into straight lengths for practical storage. Store
salvaged piping according to size and type. If the piping that remains can
become pressurized due to upstream valve failure, end caps, blind flanges,
or other types of plugs or fittings with a pressure gage and bleed valve
shall be attached to the open end of the pipe to ensure positive leak
control. Carefully dismantle piping that previously contained gas,
gasoline, oil, or other dangerous fluids, with precautions taken to prevent
injury to persons and property. Store piping outdoors until all fumes and
residues are removed. Box prefabricated supports, hangers, plates, valves,
and specialty items according to size and type. Classify piping not
designated for salvage, or not reusable, as scrap metal.

3.1.7.3 Ducts
Classify removed duct work as scrap metal.
3.1.7.4 Fixtures, Motors and Machines

Remove and salvage fixtures, motors and machines associated with plumbing,
heating, air conditioning, refrigeration, and other mechanical system
installations. Salvage, box and store auxiliary units and accessories with
the main motor and machines. Tag salvaged items for identification,
storage, and protection from damage.

3.1.8 Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that
are attached to the driven equipment. Salvage wiring systems and
components. Box loose items and tag for identification. Disconnect
primary, secondary, control, communication, and signal circuits at the
point of attachment to their distribution system.

3.1.8.1 Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including
wire and nonmetallic sheathed and flexible armored cable, regulators,
meters, instruments, plates, circuit breakers, panelboards, outlet boxes,
and similar items. Box and tag these items for identification according to
type and size.

3.1.8.2 Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry. Consider
corroded, bent, or damaged conduit as scrap metal. Sort straight and
undamaged lengths of conduit according to size and type. Classify
supports, knobs, tubes, cleats, and straps as debris to be removed and
disposed.

3.1.9 Items With Unique/Regulated Disposal Requirements
Remove and dispose of items with unique or regulated disposal requirements

in the manner dictated by law or in the most environmentally responsible
manner.
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3

3

.2 DISPOSITION OF MATERIAL

2.1 Title to Materials

Except for salvaged items specified in related Sections, and for materials
or equipment scheduled for salvage, all materials and equipment removed
shall become the property of the Contractor and shall be removed from
Government property. Title to materials resulting from demolition and
deconstruction, and materials and equipment to be removed, is vested in the
Contractor upon approval by the Contracting Officer of the Contractor's
demolition, deconstruction, and removal procedures, and authorization by
the Contracting Officer to begin demolition and deconstruction. Removed
existing membrane is to be recycled. The Government will not be
responsible for the condition or loss of, or damage to, such property after
contract award. Showing for sale or selling materials and equipment on
site is prohibited.

.2.2 Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The
Clean Air Act. Prevent discharge of Class I and Class II ODS to the
atmosphere. Place recovered ODS in cylinders meeting AHRI Guideline K
suitable for the type ODS (filled to no more than 80 percent capacity) and
provide appropriate labeling. Recovered ODS shall be removed from
Government property and disposed of in accordance with 40 CFR 82.
Products, equipment and appliances containing ODS in a sealed,
self-contained system (e.g. residential refrigerators and window air
conditioners) shall be disposed of in accordance with 40 CFR 82. Submit
Receipts or bills of lading, as specified. Submit a shipping receipt or
bill of lading for all containers of ozone depleting substance (0ODS)
shipped to the Defense Depot, Richmond, Virginia.

.2.2.1 Special Instructions

No more than one type of ODS is permitted in each container. A
warning/hazardous label shall be applied to the containers in accordance
with Department of Transportation regulations. All cylinders including but
not limited to fire extinguishers, spheres, or canisters containing an ODS
shall have a tag with the following information:

a. Activity name and unit identification code

b. Activity point of contact and phone number

c. Type of ODS and pounds of ODS contained

d. Date of shipment

e. National stock number (for information, call (804) 279-4525).

.2.3 Transportation Guidance

Ship all ODS containers in accordance with MIL-STD-129, DLA 4145.25 (also
referenced one of the following: Army Regulation 700-68, Naval Supply
Instruction 4440.128C, Marine Corps Order 10330.2C, and Air Force
Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.
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3.2.4 Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable combustible material off the
site

3.3 CLEANUP
Remove debris and rubbish from basement and similar excavations. Remove
and transport the debris in a manner that prevents spillage on streets or
adjacent areas. Apply local regulations regarding hauling and disposal.

3.4 DISPOSAL OF REMOVED MATERIALS

3.4.1 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations.

3.4.2 Burning on Government Property

Burning of materials removed from demolished and deconstructed structures
will not be permitted on Government property

3.4.3 Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and
deconstruction structures to designated spoil areas on Government property.

3.4.4 Removal from Government Property
Transport waste materials removed from demolished and deconstructed
structures, except waste soil, from Government property for legal
disposal. Dispose of waste soil as directed.

3.5 REUSE OF SALVAGED ITEMS
Recondition salvaged materials and equipment designated for reuse before
installation. Replace items damaged during removal and salvage operations

or restore them as necessary to usable condition.

-- End of Section --
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SECTION 02 83 13.00 20

LEAD IN CONSTRUCTION
08/11

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA)

ATHA Z88.6 (2006) Respiratory Protection - Respirator
Use-Physical Qualifications for Personnel

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.21 Safety Training and Education

29 CFR 1926.33 Access to Employee Exposure and Medical
Records

29 CFR 1926.55 Gases, Vapors, Fumes, Dusts, and Mists

29 CFR 1926.59 Hazard Communication

29 CFR 1926.62 Lead

29 CFR 1926.65 Hazardous Waste Operations and Emergency
Response

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and
Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment,

Storage, and Disposal Facilities

40 CFR 268 Land Disposal Restrictions
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40 CFR 745 Lead-Based Paint Poisoning Prevention in
Certain Residential Structures

49 CFR 172 Hazardous Materials Table, Special
Provisions, Hazardous Materials
Communications, Emergency Response
Information, and Training Requirements

49 CFR 178 Specifications for Packagings

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009; Reprint Sep 2014) Standard for
High-Efficiency Particulate, Air Filter
Units

1.2 DEFINITIONS

1.2.1 Action Level
Employee exposure, without regard to use of respirators, to an airborne
concentration of lead of 30 micrograms per cubic meter of air averaged over
an 8 hour period.

1.2.2 Area Sampling
Sampling of lead concentrations within the lead control area and inside the
physical boundaries which is representative of the airborne lead
concentrations but is not collected in the breathing zone of personnel
(approximately 5 to 6 feet above the floor).

1.2.3 Contaminated Room

Refers to a room for removal of contaminated personal protective equipment
(PPE) .

1.2.4 Decontamination Shower Facility
That facility that encompasses a clean clothing storage room, and a
contaminated clothing storage and disposal rooms, with a shower facility in
between.

1.2.5 High Efficiency Particulate Arrestor (HEPA) Filter Equipment
HEPA filtered vacuuming equipment with a UL 586 filter system capable of
collecting and retaining lead-contaminated particulate. A high efficiency
particulate filter demonstrates at least 99.97 percent efficiency against
0.3 micron or larger size particles.

1.2.6 Lead

Metallic lead, inorganic lead compounds, and organic lead soaps. Excludes
other forms of organic lead compounds.

1.2.7 Lead Control Area
A system of control methods to prevent the spread of lead dust, paint chips

or debris to adjacent areas that may include temporary containment, floor
or ground cover protection, physical boundaries, and warning signs to
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prevent unauthorized entry of personnel. HEPA filtered local exhaust
equipment may be used as engineering controls to further reduce personnel
exposures or building/outdoor environmental contamination.

1.2.8 Lead Permissible Exposure Limit (PEL)

Fifty micrograms per cubic meter of air as an 8 hour time weighted average
as determined by 29 CFR 1926.62. If an employee is exposed for more than
eight hours in a work day, the PEL shall be determined by the following
formula:

PEL (micrograms/cubic meter of air) = 400/No. hrs worked per day
1.2.9 Material Containing Lead/Paint with Lead (MCL/PWL)

Any material, including paint, which contains lead as determined by the
testing laboratory using a valid test method. The requirements of this
section does not apply if no detectable levels of lead are found using a
quantitative method for analyzing paint or MCL using laboratory instruments
with specified limits of detection (usually 0.01 percent).

1.2.10 Personal Sampling

Sampling of airborne lead concentrations within the breathing zone of an
employee to determine the 8 hour time weighted average concentration in
accordance with 29 CFR 1926.62. Samples shall be representative of the
employees' work tasks. Breathing zone shall be considered an area within a
hemisphere, forward of the shoulders, with a radius of 6 to 9 inches and
centered at the nose or mouth of an employee.

1.2.11 Physical Boundary

Area physically roped or partitioned off around lead control area to limit
unauthorized entry of personnel.

1.3 DESCRIPTION

1.3.1 Description of Work
Construction activities impacting PWL or material containing lead which are
covered by this specification include the demolition and/or removal of
material containing lead in poor condition, located as required to safely
complete this project.

1.3.2 Coordination with Other Work
The contractor shall coordinate with work being performed in adjacent
areas. Coordination procedures shall be explained in the Plan and shall
describe how the Contractor will prevent lead exposure to other contractors
and/or Government personnel performing work unrelated to lead activities.

1.4 SUBMITTALS

Approval is required for submittals with a "G" designation; submittals not
having a "G" designation are for Contractor Quality Control approval.
Submit the following in accordance with the contract requirements:

SD-01 Preconstruction Submittals
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1.

1.

1

Occupational and Environmental Assessment Data Report (if
objective data is used to justify excluding the initial
occupational exposure assessment); G

Lead Compliance Plan including CP approval
(signature, date, and certification number); G

Competent Person qualifications; G
Training Certification of workers and supervisors; G
lead waste management plan; G
written evidence that TSD is approved for lead disposal; G
Certification of Medical Examinations; G
SD-06 Test Reports
sampling results; G
Occupational and Environmental Assessment Data Report; G
SD-07 Certificates
Testing laboratory qualifications; G
Occupant Notification; G
Third party consultant qualifications; G
Clearance Certification; G
SD-11 Closeout Submittals

Completed and signed hazardous waste manifest from treatment or
disposal facility; G

Waste turn-in documents or weight tickets for non-hazardous wastes
that are disposed of at sanitary or construction and demolition
landfills; G

5 QUALITY ASSURANCE

5.1 Qualifications

.5.1.1 Competent Person (CP)

Submit name, address, and telephone number of the CP sgselected to perform
responsibilities specified in paragraph entitled "Competent Person (CP)
Responsibilities." Provide documented construction project-related
experience with implementation of OSHA's Lead in Construction standard (
29 CFR 1926.62) which shows ability to assess occupational and
environmental exposure to lead, experience with the use of respirators,
personal protective equipment and other exposure reduction methods to
protect employee health. Submit proper documentation that the CP is
trained and licensed and certified in accordance with federal, State and
local laws. The competent person shall be a licensed lead-based paint
abatement Supervisor/Project Designer in the State of Hawaii.
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1.5.1.2 Training Certification

Submit a certificate for each worker and supervisor, signed and dated by
the training provider, stating that the employee has received the required
lead training specified in 29 CFR 1926.62(1)

1.5.1.3 Testing Laboratory

Submit the name, address, and telephone number of the testing laboratory
selected to perform the air analysis, testing, and reporting of airborne
concentrations of lead. Use a laboratory that is a successfull participant
in the Environmental Lead Proficiency Analytical Testing (ELPAT) program to
perform sample analysis.

1.5.1.4 Third Party Consultant Qualifications

Submit the name, address and telephone number of the third party consultant
selected to perform the wipe sampling for determining concentrations of
lead in dust. Submit proper documentation that the consultant is trained
and certified as an inspector technician or inspector/risk assessor by the
USEPA authorized State (or local) certification and accreditation program.

1.5.2 Requirements
1.5.2.1 Competent Person (CP) Responsibilities
a. Verify training meets all federal, State, and local requirements.

b. Review and approve Lead Compliance Plan for conformance to the
applicable referenced standards.

c. Continuously inspect PWL or MCL work for conformance with the approved
plan.

d. Perform (or oversee performance of) air sampling. Recommend upgrades or
downgrades (whichever is appropriate based on exposure) on the use of
PPE (respirators included) and engineering controls.

e. Ensure work is performed in strict accordance with specifications at all
times.

f. Control work to prevent hazardous exposure to human beings and to the
environment at all times.

g. Supervise final cleaning of the lead control area, take clearance wipe
samples if necessary; review clearance sample results and make
recommendationg for further cleaning.

h. Certify the conditions of the work as called for elsewhere in this
specification.

1.5.2.2 Lead Compliance Plan
Submit a detailed job-specific plan of the work procedures to be used in
the disturbance of PWL or MCL. The plan shall include a sketch showing the

location, size, and details of lead control areas, critical barriers,
physical boundaries, location and details of decontamination facilities,
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viewing ports, and mechanical ventilation system. Include a description of
equipment and materials, work practices, controls and job responsibilities
for each activity from which lead is emitted. Include in the plan, eating,
drinking, smoking, hygiene facilities and sanitary procedures, interface of
trades, sequencing of lead related work, collected waste water and dust
containing lead and debris, air sampling, respirators, personal protective
equipment, and a detailed description of the method of containment of the
operation to ensure that lead is not released outside of the lead control
area. Include site preparation, cleanup and clearance procedures. Include
occupational and environmental sampling, training and strategy, sampling
and analysis strategy and methodology, frequency of sampling, duration of
sampling, and qualifications of sampling personnel in the air sampling
portion of the plan. Include a description of arrangements made among
contractors on multicontractor worksites to inform affected employees and
to clarify responsibilities to control exposures.

The plan shall be developed by a certified planner/project designer in the
State of Hawaii.

In occupied buildings, the plan shall also include an occupant protection
program that describes the measures that will be taken during the work to
notify and protect the building occupants.

1.5.2.3 Occupational and Environmental Assessment Data Report

If initial monitoring is necessary, submit occupational and environmental
sampling results to the Contracting Officer within three working days of
collection, signed by the testing laboratory employee performing the
analysis, the employee that performed the sampling, and the CP.

In order to reduce the full implementation of 29 CFR 1926.62, the
Contractor shall provide documentation. Submit a report that supports the
determination to reduce full implementation of the requirements of

29 CFR 1926.62 and supporting the Lead Compliance Plan.

a. The initial monitoring shall represent each job classification, or if
working conditions are similar to previous jobs by the same employer,
provide previously collected exposure data that can be used to estimate
worker exposures per 29 CFR 1926.62. The data shall represent the
worker's regular daily exposure to lead for stated work.

b. The initial assessment shall determine the requirement for further
monitoring and the need to fully implement the control and protective
requirements including the lead compliance plan per 29 CFR 1926.62.

1.5.2.4 Medical Examinations

Initial medical surveillance as required by 29 CFR 1926.62 shall be made
available to all employees exposed to lead at any time (1 day) above the
action level. Full medical surveillance shall be made available to all
employees on an annual basis who are or may be exposed to lead in excess of
the action level for more than 30 days a year or as required by 29 CFR
1926.62. Adequate records shall show that employees meet the medical
surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62 and 29 CFR
1926.103. Provide medical surveillance to all personnel exposed to lead as
indicated in 29 CFR 1926.62. Maintain complete and accurate medical
records of employees for the duration of employment plus 30 years.
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1.5.2.5 Training

Train each employee performing work that disturbs lead, who performs
MCL/PWL disposal, and air sampling operations prior to the time of initial
job assignment and annually thereafter, in accordance with 29 CFR 1926.21,
29 CFR 1926.62, and State and local regulations where appropriate.

1.5.2.6 Respiratory Protection Program

a. Provide each employee required to wear a respirator a respirator fit
test at the time of initial fitting and at least annually thereafter as
required by 29 CFR 1926.62.

b. Establish and implement a respiratory protection program as required by
ATHA 788.6, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.

1.5.2.7 Hazard Communication Program

Establish and implement a Hazard Communication Program as required by 29
CFR 1926.59.

.5.2.8 Lead Waste Management

The Lead Waste Management Plan shall comply with applicable requirements of
federal, State, and local hazardous waste regulations. and address:

a. Identification and classification of wastes associated with the work.

b. Estimated quantities of wastes to be generated and disposed of.

c. Names and qualifications of each contractor that will be transporting,
storing, treating, and disposing of the wastes. Include the facility
location and operator and a 24-hour point of contact. Furnish two
copies of USEPA hazardous waste permits manifests and USEPA
Identification numbers.

d. Names and qualifications (experience and training) of personnel who will
be working on-site with hazardous wastes.

e. List of waste handling equipment to be used in performing the work, to
include cleaning, volume reduction, and transport equipment.

f. Spill prevention, containment, and cleanup contingency measures
including a health and safety plan to be implemented in accordance with
29 CFR 1926.65.

g. Work plan and schedule for waste containment, removal and disposal.
Proper containment of the waste includes using acceptable waste
containers (e.g., 55-gallon drums) as well as proper marking/labeling
of the containers. Wastes shall be cleaned up and containerized daily.

h. Include any process that may alter or treat waste rendering a hazardous
waste non hazardous.

i. Unit cost for hazardous waste disposal according to this plan.
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1.5.2.9 Environmental, Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
laws, ordinances, rules, and regulations of federal, State, and local
authorities regarding lead. Comply with the applicable requirements of the
current issue of 29 CFR 1926.62. Submit matters regarding interpretation of
standards to the Contracting Officer for resolution before starting work.
Where specification requirements and the referenced documents vary, the
most stringent requirement shall apply.

1.5.3 Pre-Construction Conference

Along with the CP, meet with the Contracting Officer to discuss in detail
the Lead Waste Management Plan and the Lead Compliance Plan, including
procedures and precautions for the work.

1.6 EQUIPMENT

1.6.1 Respirators
Furnish appropriate respirators approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human

Services, for use in atmospheres containing lead dust, fume and mist.
Respirators shall comply with the requirements of 29 CFR 1926.62.

1.6.2 Special Protective Clothing

Furnish personnel who will be exposed to lead-contaminated dust with proper
disposable protective whole body clothing, head covering, gloves, eye, and
foot coverings as required by 29 CFR 1926.62. Furnish proper disposable
plastic or rubber gloves to protect hands. Reduce the level of protection
only after obtaining approval from the CP.

1.6.3 Rental Equipment Notification
If rental equipment is to be used during PWL or MCL handling and disposal,
notify the rental agency in writing concerning the intended use of the
equipment.

1.6.4 Vacuum Filters
UL 586 labeled HEPA filters.

1.6.5 Equipment for Government Personnel
Furnish the Contracting Officer with four complete sets of
personal protective equipment (PPE) daily, as required herein, for entry
into and inspection of the lead removal work within the lead controlled
area. Personal protective equipment shall include disposable whole body
covering, including appropriate foot, head, eye, and hand protection. PPE
shall remain the property of the Contractor. The Government will provide
respiratory protection for the Contracting Officer.

1.7 PROJECT/SITE CONDITIONS

1.7.1 Protection of Existing Work to Remain

Perform work without damage or contamination of adjacent areas. Where
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existing work is damaged or contaminated, restore work to its original
condition or better as determined by the Contracting Officer.

PART 2 PRODUCTS

Not used.
PART 3 EXECUTION
3.1 PREPARATION
3.1.1 Protection
3.1.1.1 Notification

Notify the Contracting Officer 20 days prior to the start of any lead
work.

@

b. Occupant Notification

Submit occupant written acknowledgment of the delivery of lead hazard
information pamphlet (EPA 747-K-99-001 "Protect Your Family From Lead
in Your Home") prior to commencing the renovation work for each
affected unit using language provided in 40 CFR 745 Subpart E.

3.1.1.2 Lead Control Area

a. Physical Boundary - Provide physical boundaries around the lead control
area by roping off the area designated in the work plan or providing
curtains, portable partitions or other enclosures to ensure that lead
will not escape outside of the lead control area.

b. Warning Signs - Provide warning signs at approaches to lead control
areas. Locate signs at such a distance that personnel may read the sign
and take the necessary precautions before entering the area. Signs
shall comply with the requirements of 29 CFR 1926.62.

3.1.1.3 Decontamination Shower Facility

Provide clean and contaminated change rooms and shower facilities in
accordance with this specification and 29 CFR 1926.62.

3.1.1.4 Eye Wash Station
Where eyes may be exposed to injurious corrosive materials, suitable
facilities for quick drenching or flushing of the eyes shall be provided
within the work area.
3.1.1.5 Mechanical Ventilation System
a. To the extent feasible, use local exhaust ventilation or other
collection systems, approved by the CP. Local exhaust ventilation
systems shall be evaluated and maintained in accordance with

29 CFR 1926.62.

b. Vent local exhaust outside the building and away from building
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ventilation intakes or ensure system is connected to HEPA filters.
3.1.1.6 Personnel Protection

Personnel shall wear and use protective clothing and equipment as specified
herein. Eating, smoking, or drinking or application of cosmetics is not
permitted in the lead control area. No one will be permitted in the lead
control area unless they have been appropriately trained and provided with
protective equipment.

3.2 ERECTION
3.2.1 Lead Control Area Requirements

Establish a lead control area by completely establishing barriers and
physical boundaries around the area or structure where PWL or MCL removal
operations will be performed.

3.3 APPLICATION
3.3.1 Lead Work

Perform lead work in accordance with approved Lead Compliance Plan. Use
procedures and equipment required to limit occupational exposure and
environmental contamination with lead when the work is performed in
accordance with 29 CFR 1926.62 , and as specified herein. Dispose of all
PWL or MCL and associated waste in compliance with federal, State, and
local requirements.

3.3.2 Paint with Lead or Material Containing Lead Removal

Manual or power sanding or grinding of lead surfaces or materials is not
permitted unless tools are equipped with HEPA attachments or wet methods.
The dry sanding or grinding of surfaces that contain lead is prohibited.
Provide methodology for removing lead in the Lead Compliance Plan. Select
lead removal processes to minimize contamination of work areas outside the
control area with lead-contaminated dust or other lead-contaminated debris
or waste and to ensure that unprotected personnel are not exposed to
hazardous concentrations of lead. Describe this removal process in the Lead
Compliance Plan.

3.3.2.1 Paint with Lead or Material Containing Lead - Indoor Removal
Perform manual removal in the lead control areas using enclosures, barriers
or containments . Collect residue debris for disposal in accordance with
federal, State, and local requirements.

3.3.2.2 Paint with Lead or Material Containing Lead - Outdoor Removal
Perform outdoor removal as indicated in federal, State, and local
regulations and in the Lead Compliance Plan. The worksite preparation
(barriers or containments) shall be job dependent and presented in the Lead
Compliance Plan.

3.3.3 Personnel Exiting Procedures
Whenever personnel exit the lead-controlled area, they shall perform the

following procedures and shall not leave the work place wearing any
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clothing or equipment worn in the control area:
a. Vacuum all clothing before entering the contaminated change room.

b. Remove protective clothing in the contaminated change room, and place
them in an approved impermeable disposal bag.

c. Wash hands and face at the site, don appropriate disposable or
uncontaminated reusable clothing, move to an appropriate shower
facility, shower.

d. Change to clean clothes prior to leaving the clean clothes storage area.
3.4 FIELD QUALITY CONTROL
3.4.1 Tests
3.4.1.1 Air Sampling Employee Exposure

Conduct sampling for lead in accordance with 29 CFR 1926.62 and as
specified herein.

a. Collect personal air samples on employees who are anticipated to have
the greatest risk of exposure. In addition, collect air samples on at
least twenty-five percent of the work crew or a minimum of two
employees, whichever is greater, during each work shift.

b. Submit results of air samples within 72 hours after the air samples are
taken.

3.4.1.2 Testing of Material Containing Lead Residue

Test residue in accordance with 40 CFR 261 for hazardous waste.
3.5 CLEANING AND DISPOSAL
3.5.1 Cleanup

Maintain surfaces of the lead control area free of accumulations of dust
and debris. Restrict the spread of dust and debris; keep waste from being
distributed over the work area. Do not dry sweep or use pressurized air to
clean up the area. At the end of each shift and when the lead operation has
been completed, clean the controlled area of visible contamination by
vacuuming with a HEPA filtered vacuum cleaner, wet mopping the area and wet
wiping the area as indicated by the Lead Compliance Plan. Reclean areas
showing dust or debris. After visible dust and debris is removed, wet wipe
and HEPA vacuum all surfaces in the controlled area. If adjacent areas
become contaminated at any time during the work, clean, visually inspect,
and then wipe sample all contaminated areas. The CP shall then certify in
writing that the area has been cleaned of lead contamination before
clearance testing.

3.5.1.1 Clearance Certification
The CP shall certify in writing that air samples collected outside the lead
control area during paint removal operations are less than 30 micrograms

per cubic meter of air; the respiratory protection used for the employees
was adequate; the work procedures were performed in accordance with
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29 CFR 1926.62; and that there were no visible accumulations of material
and dust containing lead left in the work site. Do not remove the lead
control area or roped off boundary and warning signs prior to the
Contracting Officer's acknowledgement of receipt of the CP certification.

Clear the lead control area in industrial facilities of all visible dust
and debris.

For exterior work, soil samples taken at the exterior of the work site
shall be used to determine if soil lead levels had increased at a
statistically significant level (significant at the 95 percent confidence
limit) from the soil lead levels prior to the operation. If soil lead
levels either show a statistically significant increase above soil lead
levels prior to work or soil lead levels above any applicable federal or
state standard for lead in soil, the soil shall be remediated.

3.5.2 Disposal

a. All material, whether hazardous or non-hazardous shall be disposed in
accordance with all laws and provisions and all federal, State or local
regulations. Ensure all waste is properly characterized. The result of
each waste characterization (TCLP for RCRA materials) will dictate
disposal requirements.

b. Contractor is responsible for segregation of waste. Collect
lead-contaminated waste, scrap, debris, bags, containers, equipment,
and lead-contaminated clothing that may produce airborne concentrations
of lead particles. Label the containers in accordance with
29 CFR 1926.62 and 40 CFR 261.

c. Dispose of lead-contaminated material classified as hazardous waste at
an EPA approved hazardous waste treatment, storage, or disposal
facility off Government property.

d. Store waste materials in U.S. Department of Transportation (49 CFR 178)
approved 55 gallon drums. Properly label each drum to identify the type
of waste (49 CFR 172) and the date the drum was filled. For hazardous
waste, the collection drum requires marking/labeling in accordance with
40 CFR 262 during the accumulation/collection timeframe. The
Contracting Officer or an authorized representative will assign an area
for interim storage of waste-containing drums. Do not store hazardous
waste drums in interim storage longer than 90 calendar days from the
date affixed to each drum.

e. Handle, store, transport, and dispose lead or lead-contaminated waste in
accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263,
40 CFR 264, and 40 CFR 265. Comply with land disposal restriction
notification requirements as required by 40 CFR 268.

3.5.2.1 Disposal Documentation

Submit written evidence to demonstrate the hazardous waste treatment,
storage, or disposal facility (TSD) is approved for lead disposal by the
EPA, State or local regulatory agencies. Submit one copy of the completed
hazardous waste manifest, signed and dated by the initial transporter in
accordance with 40 CFR 262. Contractor shall provide a certificate that
the waste was accepted by the disposal facility. Provide turn-in documents
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or weight tickets for non-hazardous waste disposal.

3.5.2.2 Payment for Hazardous Waste

Payment for disposal of hazardous and non-hazardous waste will not be made
until a signed copy of the manifest from the treatment or disposal facility
certifying the amount of lead-containing materials or non-hazardous waste
delivered is returned and a copy is furnished to the Government.

-- End of Section --
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SECTION 07 22 00

ROOF AND DECK INSULATION
08/11

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C1177/C1l177M (2013) Standard Specification for Glass
Mat Gypsum Substrate for Use as Sheathing

ASTM C1289 (2014a) Standard Specification for Faced
Rigid Cellular Polyisocyanurate Thermal
Insulation Board

ASTM D4263 (1983; R 2012) Indicating Moisture in
Concrete by the Plastic Sheet Method

ASTM E84 (2014) Standard Test Method for Surface
Burning Characteristics of Building
Materials

FM GLOBAL (FM)
FM P9513 (2002) Specialist Data Book Set for
Roofing Contractors; contains 1-22 (2001),
1-28 (2002), 1-29 (2002), 1-28R/1-29R
(1998), 1-30 (2000), 1-31 (2000), 1-32
(2000), 1-33 (2000), 1-34 (2001), 1-49
(2000), 1-52 (2000), 1-54 (2001)
1.2 SUBMITTALS
Submit the following in accordance with submittal procedures:
SD-02 Shop Drawings
Wood nailers
Taper cants and crickets
SD-03 Product Data
Adhesive
Insulation

Certification

SD-06 Test Reports
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Flame spread and smoke developed ratings
Submit in accordance with ASTM E84.
SD-07 Certificates
Installer qualifications
SD-08 Manufacturer's Instructions
Adhesive

Roof insulation, including field of roof and perimeter attachment
requirements.

1.3 MANUFACTURER'S CERTIFICATE
Submit certificate from the insulation manufacturer attesting that the
installer has the proper qualifications for installing tapered roof
insulation systems.

1.4 QUALITY ASSURANCE

1.4.1 Insulation on Concrete Decks

1.4.2 Insulation for Cool Roofing

Provide thermal insulation above the roof deck with an R value of 15.

1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery

Deliver materials to site in manufacturer's unopened and undamaged standard
commercial containers bearing the following legible information:

a. Name of manufacturer;
b. Brand designation;
c. Specification number, type, and class, as applicable, where materials
are covered by a referenced specification; and
Deliver materials in sufficient quantity to allow continuity of the work.
1.5.2 Storage and Handling
Store and handle materials in a manner to protect from damage, exposure to
open flame or other ignition sources, and from wetting, condensation or
moisture absorption. Store in an enclosed building or trailer that
provides a dry, adequately ventilated environment. Replace damaged
material with new material.
1.6 ENVIRONMENTAL CONDITIONS
Do not install roof insulation during inclement weather or when air

temperature is below 40 degrees F and interior humidity is 45 percent or
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greater, or when there is visible ice, frost, or moisture on the roof deck.
PART 2 PRODUCTS
2.1 INSULATION
2.1.1 Insulation Types

Roof insulation shall be one or an assembly of a maximum of three of the
following materials and compatible with attachment methods for the
specified insulation and roof membrane:

b. Polyisocyanurate Board: ASTM C1289 Type II, fibrous felt or glass mat
membrane both sides, except minimum compressive strength shall be 25
pounds per square inch (psi).

2.1.2 Insulation Thickness

As necessary to provide a thermal resistance (R value) of 15 or more
Thickness shall be based on the "R" value for aged insulation.

2.1.3 Tapered Roof Insulation

Provide tapered insulation with 1:12 slope at crickets as indicated.
Identify each piece of tapered insulation board by color or other identity
coding system, allowing the identification of different sizes of tapered
insulation board required to complete the roof insulation system.

12.1.4 Cants and Tapered Edge Strips

Provide preformed cants and tapered edge strips of the same material as the
roof insulation; or, when roof insulation material is unavailable, provide
pressure-preservative treated wood, wood fiberboard, or rigid perlite board
cants and edge strips as recommended by the roofing manufacturer, unless
otherwise indicated. Face of cant strips shall have incline of 45 degrees
and vertical height of 4 inches. Taper edge strips at a rate of one to 1
1/2 inch per foot down to approximately 1/8 inch thick.

2.2 PROTECTION BOARD

For use as a thermal barrier (underlayment), fire barrier (overlayment), or
protection board for hot-mopped, torched-down, or adhesively-applied
roofing membrane over roof insulation.

2.2.1 Glass Mat Gypsum Roof Board

ASTM C1177/C1177M, 0 Flame Spread and 0 Smoke Developed when tested in
accordance with ASTM E84, 500 psi, Class A, non-combustible, 1/2 inch thick,
4 by 8 feet board size.

2.3 Adhesive

Low volatile organic compound (VOC) adhesive as supplied by roof membrane
manufacturer in Section 07 53 23 and recommended by the manufacturer's
printed data for bonding insulation and protection board to substrate
materials. Do not use bonding adhesive to bond membrane materials to each
other.
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2

.4 MOISTURE CONTROL

.5 WOOD NAILERS

Pressure-preservative-treated.

PART 3 EXECUTION

3

3

.1 EXAMINATION AND PREPARATION

1.1 Surface Inspection

Surfaces shall be clean, smooth, and dry. Check roof deck surfaces,
including surfaces sloped to roof drains and outlets, for defects before
starting work.

The Contractor shall inspect and approve the surfaces immediately before
starting installation. Prior to installing insulation, perform the
following:

Prior to installing any roof system on a concrete deck, conduct a test
per ASTM D4263. The deck is acceptable for roof system application
when there is no visible moisture on underside of plastic sheet after
24 hours.

1.2 Surface Preparation

Correct defects and inaccuracies in roof deck surface to eliminate poor
drainage and hollow or low spots and perform the following:

a. Install wood nailers the same thickness as insulation at eaves, edges,
curbs, walls, and roof openings for securing cant strips, gravel stops,
and flashing flanges. Space nailers in accordance with approved shop
drawings.

.2 INSULATION INSTALLATION

Apply insulation in two layers with staggered joints when total required
thickness of insulation exceeds 1/2 inch. Lay insulation so that
continuous longitudinal joints are perpendicular to direction of roofing,
as specified in Section 07 53 23 and end joints of each course are
staggered with those of adjoining courses. When using multiple layers of
insulation, joints of each succeeding layer shall be parallel and offset in
both directions with respect to layer below. Keep insulation 1/2 inch
clear of vertical surfaces penetrating and projecting from roof surface.

2.1 Special Precautions for Installation of Foam Insulation

.2.1.1 Polyisocyanurate Insulation

Where polyisocyanurate foam board insulation is provided, install 1/2 inch
thick wood fiberboard, glass mat gypsum roof board, or 3/4 inch thick
expanded perlite board insulation over top surface of foam board
insulation. Stagger joints of insulation with respect to foam board
insulation below.
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.2.2 Cant Strips

Where indicated, provide cant strips at intersections of roof with walls,
parapets, and curbs extending above roof. Wood cant strips shall bear on
and be anchored to wood blocking. Fit cant strips flush against vertical
surfaces. Where possible, nail cant strips to adjoining surfaces. Where
cant strips are installed against non-nailable materials, install in an
approved adhesive.

.2.3 Tapered Edge Strips

Where indicated, provide edge strips in the right angle formed by junction
of roof and wood nailing strips that extend above level of roof. Install
edge strips flush against vertical surfaces of wood nailing strips. Where
possible, nail edge strips to adjoining surfaces. Where installed against
non-nailable materials, install in an approved adhesive.

.3 PROTECTION

.3.1 Protection of Applied Insulation

Completely cover each day's installation of insulation with the finished
roofing specified in 07 53 23 on same day. Do not permit phased
construction. Protect open spaces between insulation and parapets or
other walls and spaces at curbs, scuttles, and expansion joints, until
permanent roofing and flashing are applied. Do not permit storing,
walking, wheeling, or trucking directly on insulation or on roofed
surfaces. Provide smooth, clean board or plank walkways, runways, and
platforms near supports, as necessary, to distribute weight to conform to
indicated live load limits of roof construction . Exposed edges of the
insulation shall be protected by cutoffs at the end of each work day or
whenever precipitation is imminent. Cutoffs shall be 2 layers of
bituminous-saturated felt set in plastic bituminous cement or EPDM membrane
set in roof cement. Fill all profile voids in cut-offs to prevent
entrapping of moisture into the area below the membrane. Cutoffs shall be
removed when work is resumed.

.3.2 Damaged Work and Materials

Restore work and materials that become damaged during construction to
original condition or replace with new materials.

.4 INSPECTION

The Contractor shall establish and maintain an inspection procedure to
assure compliance of the installed roof insulation with the contract
requirements. Any work found not to be in compliance with the contract
shall be promptly removed and replaced or corrected in an approved manner.
Quality control shall include, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
insulation workers; start and end time of work.

b. Verification of certification, listing or label compliance with FM P9513.

c. Verification of proper storage and handling of insulation and vapor
retarder materials before, during, and after installation.

d. Inspection of vapor retarder application, including edge envelopes and
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mechanical fastening.
e. Inspection of mechanical fasteners; type, number, length, and spacing.
f. Coordination with other materials, cants, sleepers, and nailing strips.

g. Inspection of insulation joint orientation and laps between layers,
joint width and bearing of edges of insulation on deck.

h. Installation of cutoffs and proper joining of work on subsequent days.

i. Continuation of complete roofing system installation to cover
insulation installed same day.

-- End of Section --
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SECTION 07 53 23

ETHYLENE-PROPYLENE-DIENE-MONOMER ROOFING
05/12

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2010; Errata 2011; Supp 1 2013) Minimum
Design Loads for Buildings and Other
Structures

ASTM INTERNATIONAL (ASTM)

ASTM D4637/D4637M (2014; E 2014) EPDM Sheet Used in
Single-Ply Roof Membrane

ASTM D4811/D4811M (2006; E 2013; R 2013) Nonvulcanized
(Uncured) Rubber Sheet Used as Roof
Flashing

ASTM D6369 (1999; R 2006) Design of Standard Flashing

Details for EPDM Roof Membranes
ASTM E108 (2011) Fire Tests of Roof Coverings
FM GLOBAL (FM)
FM 4470 (2010) Single-Ply, Polymer-Modified
Bitumen Sheet, Built-up Roof (BUR), and
Liquid Applied Roof Assemblies for Use in
Class 1 and Noncombustible Roof Deck

Construction

FM APP GUIDE (updated on-1line) Approval Guide
http://www.approvalguide.com/

NATIONAL ROOFING CONTRACTORS ASSOCIATION (NRCA)

NRCA RoofMan (2011 thru 2014) The NRCA Roofing Manual
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910 Occupational Safety and Health Standards
UNDERWRITERS LABORATORIES (UL)

UL 790 (2004; Reprint Jul 2014) Standard Test
Methods for Fire Tests of Roof Coverings
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1.

1.

UL RMSD

(2012) Roofing Materials and Systems

Directory

2 DESCRIPTION OF ROOF MEMBRANE SYSTEM

15140055

Combination fully adhered EPDM roof membrane system applied over insulation
concrete roof deck substrate.

3 SUBMITTALS

Submit the following in accordance with submittal procedures:

SD-02 Shop Drawings

Roof Plan Drawing

Wind Load Calculations

Boundaries of Enhanced Perimeter

Corner Attachments of Roof System Components
Location of Perimeter Half-Sheets

Spacing of Perimeter, Corner, and Infield Fasteners

Slopes

SD-03 Product Data

EPDM Sheet

Seam Tape

Bonding Adhesive

Lap Splice Adhesive

Water Cutoff Mastic/Water Block
Lap Cleaner, Lap Sealant, and Edge Treatment
Flashings

Flashing Accessories

Flashing Tape

Fasteners and Plates

Roof Insulation

Protection Mat

Pre-Manufactured Accessories
Sample warranty certificate;

Submit all data required together with requirements of
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section. Include a written acceptance by the roof membrane
manufacturer of the insulation and other products and accessories
to be provided. List products in the applicable wind uplift and
fire rating classification listings, unless approved otherwise by
the Contracting Officer.

SD-05 Design Data
Wind Uplift Calculations;

Engineering calculations validating the wind resistance of roof
system.

SD-07 Certificates
Qualification of Manufacturer
Certify that the manufacturer of the roof membrane meets
requirements specified under paragraph entitled "Qualification of
Manufacturer."

Qualification of Applicator

Certify that the applicator meets requirements specified under
paragraph entitled "Qualification of Applicator."

Wind Uplift Resistance classification, as applicable
Fire Resistance classification

Submit the roof system assembly wind uplift and fire rating
classification listings.

SD-08 Manufacturer's Instructions
Application
Application Method
Membrane Flashing
Seam Tape
Tape Seams / Lap Splices
Adhesive Seams / Lap Splices
Perimeter Attachment
Primer
Fasteners
Protection Mat
Pre-Manufactured Accessories
Include detailed application instructions and standard

manufacturer drawings altered as required by these specifications.
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Explicitly identify in writing, differences between manufacturer's
printed instructions and the specified requirements.

SD-11 Closeout Submittals
Warranty
Instructions To Government Personnel

Include copies of Material Safety Data Sheets for
maintenance/repair materials.

1.3.1 Shop Drawings

Roof plan drawing depicting wind load calculations and boundaries of
enhanced perimeter and corner attachments of roof system components,
location of perimeter half-sheets, as applicable. The drawing must reflect
the project roof plan of each roof level and conditions indicated. Provide
all slopes.

1.4 QUALITY ASSURANCE
1.4.1 Qualification of Manufacturer

EPDM sheet roofing membrane manufacturer must have at least 5 years
experience in manufacturing EPDM roofing products.

1.4.2 Qualification of Applicator

Roofing system applicator must be approved, authorized, or licensed in
writing by the roof membrane manufacturer and must have a minimum of three
years experience as an approved, authorized, or licensed applicator with
that manufacturer and be approved at a level capable of providing the
specified warranty. The applicator must supply the names, locations and
client contact information of 5 projects of similar size and scope that the
applicator has constructed using the manufacturer's roofing products
submitted for this project within the previous three years.

1.4.3 Qualifications of Photovoltaics (PV) Rooftop Applicator
The PV rooftop applicator must be approved, authorized, or certified by a
Roof Integrated Solar Energy (RISE) Certified Solar Roofing Professional
(CSRP), and comply with applicable codes, standards, and regulatory
requirements to maintain the weatherproofing abilities of both the
integrated roof system and photovoltaic system.

1.4.4 Fire Resistance
Complete roof covering assembly must:

a. Be Class A rated in accordance with ASTM E108, FM 4470, or UL 790; and

b. Be listed as part of Fire-Classified roof deck construction in the
UL RMSD or Class I roof deck construction in the FM APP GUIDE.

FM or UL approved components of the roof covering assembly must bear the
appropriate FM or UL label.
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1.

4.5 Wind Uplift Resistance

The complete roof system assembly shall be rated and installed to resist
wind loads calculated in accordance with ASCE 7 and validated by uplift
resistance testing in accordance with Factory Mutual (FM) test procedures.
Do not install non-rated systems except as approved by the Contracting
Officer. Submit licensed engineer's wind uplift calculations and
substantiating data to validate any non-rated roof system. Base wind
uplift measurements based on a design wind speed as indicated in accordance
with ASCE 7 and/or other applicable building code requirements. See wind
uplift resistance plan at the end of this section.

.4.6 Preroofing Conference

After approval of submittals and before performing roofing and insulation
system installation work, hold a preroofing conference to review the
following:

a. Drawings, specifications and submittals related to the roof work;
b. Roof system components installation;

c. Procedure for the roof manufacturer's technical representative's onsite
inspection and acceptance of the roofing substrate, the name of the
manufacturer's technical representatives, the frequency of the onsite
visits, distribution of copies of the inspection reports from the
manufacturer's technical representative;

d. Contractor's plan for coordination of the work of the various trades
involved in providing the roofing system and other components secured
to the roofing; and

e. Quality control plan for the roof system installation;
f. Safety requirements.

Coordinate preroofing conference scheduling with the Contracting Officer.
The conference must be attended by the Contractor, the Contracting
Officer's designated personnel, personnel directly responsible for the
installation of roofing and insulation, flashing and sheet metal work,
mechanical and electrical work, other trades interfacing with the roof
work, and representative of the roofing materials manufacturer. Before
beginning roofing work, provide a copy of meeting notes and action items to
all attending parties. Note action items requiring resolution prior to
start of roof work.

.5 DELIVERY, STORAGE, AND HANDLING

.5.1 Delivery

Deliver materials in their original, unopened containers or wrappings with
labels intact and legible. Where materials are covered by a referenced
specification number, the labels must bear the specification number, type,
class, and shelf life expiration date where applicable. Deliver materials
in sufficient quantity to allow continuity of work.

.5.2 Storage

Store and protect materials from damage and weather in accordance with
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manufacturer's printed instructions, except as specified otherwise. Keep
materials clean and dry. Store and maintain adhesives, sealants, primers
and other liquid materials above 60 degrees F. Insulated hot boxes or
other enclosed warming devices must be required in cold weather. Mark and
remove damaged materials from the site. Use pallets to support and canvas
tarpaulins to completely cover material materials stored outdoors. Do not
use polyethylene as a covering. Locate materials temporarily stored on the
roof in approved areas, and distribute the load to stay within the live
load limits of the roof construction. Remove unused materials from the
roof at the end of each days work.

1.5.3 Handling

Prevent damage to edges and ends of roll materials. Do not install damaged
materials in the work. Select and operate material handling equipment so
as not to damage materials or applied roofing. Do not use materials
contaminated by exposure or moisture. Remove contaminated materials from
the site. When hazardous materials are involved, adhere to the special
precautions of the manufacturer. Adhesives may contain petroleum
distillates and may be extremely flammable; prevent personnel from
breathing vapors, and do not use near sparks or open flame.

1.6 ENVIRONMENTAL REQUIREMENTS

Do not install EPDM sheet roofing during high winds or inclement weather,
or when there is moisture, or visible dampness on the substrate surface, or
when condensation develops on surfaces during application. Unless
recommended otherwise by the EPDM sheet manufacturer and approved by the
Contracting Officer, do not install EPDM sheet when air temperature is
within 5 degrees F of the dewpoint.

1.7 SEQUENCING

Coordinate the work with other trades to ensure that components which are
to be secured to or stripped into the roofing system are available and that
permanent flashing and counterflashing are installed as the work
progresses. Ensure temporary protection measures are in place to preclude
moisture intrusion or damage to installed materials. Application of
roofing must immediately follow application of insulation as a continuous
operation. Coordinate roofing operations with insulation work so that all
roof insulation applied each day is covered with roof membrane installation
the same day.

1.8 WARRANTY

Provide roof system material and workmanship warranties meeting specified

requirements. Provide revision or amendment to standard membrane
manufacturer warranty as required to comply with the specified
requirements. Minimum manufacturer warranty shall have no dollar limit,

cover full system water-tightness, and shall have a minimum duration of 20
years.

1.8.1 Roof Membrane Manufacturer Warranty

Furnish the roof membrane manufacturer's 20 year no dollar limit roof
system materials and installation workmanship warranty, including flashing,
insulation, roof curbs, and accessories necessary for a watertight roof
system construction. The warranty must run directly to the Government and
commence at time of Government's acceptance of the roof work. The warranty
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must state that:

a. If within the warranty period the roof system, as installed for its
intended use in the normal climatic and environmental conditions of the
facility, becomes non-watertight, shows evidence of moisture intrusion
within the assembly, splits, tears, cracks, delaminates, separates at
the seams, shrinks to the point of bridging or tenting membrane at
transitions, or shows evidence of excessive weathering due to defective
materials or installation workmanship, the repair or replacement of the
defective and damaged materials of the roof system assembly and
correction of defective workmanship must be the responsibility of the
roof membrane manufacturer. The roof membrane manufacturer is
responsible for all costs associated with the repair or replacement
work.

b. When the manufacturer or his approved applicator fail to perform the
repairs within 72 hours of notification, emergency temporary repairs
performed by others does not void the warranty.

1.8.2 Roofing System Installer Warranty

The roof system installer must warrant for a period of two years that the
roof system, as installed, is free from defects in installation
workmanship, to include the roof membrane, flashing, insulation,
accessories, attachments, and sheet metal installation integral to a
complete watertight roof system assembly. Write the warranty directly to
the Government. The roof system installer is responsible for correction of
defective workmanship and replacement of damaged or affected materials.

The roof system installer is responsible for all costs associated with the
repair or replacement work.

1.8.3 Continuance of Warranty

Approve repalr or replacement work that becomes necessary within the
warranty period and accomplish in a manner so as to restore the integrity
of the roof system assembly and validity of the roof membrane manufacturer
warranty for the remainder of the manufacturer warranty period.

1.9 CONFORMANCE AND COMPATIBILITY
The entire roofing and flashing system must be in accordance with specified
and indicated requirements, including fire and wind resistance
requirements. Work not specifically addressed and any deviation from
specified requirements must be in general accordance with recommendations
of the NRCA RoofMan, membrane manufacturer published recommendations and
details, ASTM D6369, and compatible with surrounding components and
construction. Submit any deviation from specified or indicated
requirements to the Contracting Officer for approval prior to installation.

1.10 ELIMINATION, PREVENTION OF FALL HAZARDS

1.10.1 Fall Protection

Provide tieback anchors to meet 29 CFR 1910 and all other applicable safety
codes, regulationg and standards.

1.11 COOL ROOFS

Meet AHSRAE 90.1-2010 Chapter 5
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PART 2 PRODUCTS

2

.1 MATERIALS

Coordinate with other specification sections related to the roof work.
Furnish a combination of specified materials that comprise a roof system
acceptable to the roof membrane manufacturer and meeting specified
requirements. Protect materials provided from defects and make suitable
for the service and climatic conditions of the installation.

1.1 EPDM Sheet

Ethylene Propylene Diene Terpolymer (EPDM), ASTM D4637/D4637M, Type I,
non-reinforced, 0.090 inch nominal thickness for fully adhered

application. The minimum thickness must not be less than minus 10 percent
of the specified thickness value. EPDM membrane thickness specified is
exclusive of backing material on the EPDM membrane. Principal polymer used
in manufacture of the membrane sheet must be greater than 95 percent EPDM.
Width and length of sheet must be maximum width attainable as recommended
by the manufacturer to minimize field formed seams in the field of the roof.

1.2 Seam Tape

Double-sided synthetic rubber tape, minimum 0.03 inch thick, minimum 3 inch
wide. The roof membrane manufacturer must supply seam tape recommended by
the manufacturer's printed data for forming watertight bond of EPDM sheet
materials to each other for the application specified and conditions
encountered. 6 inch wide tape is required for seam seals along lines of
mechanical attachment of membrane.

.1.3 Lap Splice Adhesive

Low volatile organic compound (VOC) synthetic rubber adhesive as supplied
by roof membrane manufacturer and recommended by the manufacturer's printed
data for forming watertight bond of EPDM sheet membrane materials to each
other in areas of membrane flashing. Do not use splice adhesive to form
membrane seams in field of roof or at standard base flashing conditions.

.1.4 Bonding Adhesive

Low volatile organic compound (VOC) adhesive as supplied by roof membrane
manufacturer and recommended by the manufacturer's printed data for bonding
EPDM membrane materials to insulation, wood, metal, concrete or other
substrate materials. Do not use bonding adhesive to bond membrane
materials to each other.

.1.5 Lap Cleaner, Lap Sealant, and Edge Treatment

As supplied by the roof membrane manufacturer and recommended by the
manufacturer's printed data.

.1.6 Water Cutoff Mastic/Water Block

As supplied by the roof membrane manufacturer and recommended by the
manufacturer's printed data.
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2

1.7 Membrane Flashings and Flashing Accessories

Membrane flashing, including self-adhering membrane flashing, perimeter
flashing, flashing around roof penetrations, and prefabricated pipe seals,
must be minimum 0.045 inch minimum cured EPDM, as recommended by the roof
membrane manufacturer or minimum 0.055 inch thick uncured EPDM sheet in
compliance with ASTM D4811/D4811M, Type I. Use cured EPDM membrane to the
maximum extent recommended by the roof membrane manufacturer. Limit
uncured flashing material to reinforcing inside and outside corners and
angle changes in plane of membrane. Provide pourable sealer pockets, and
other formed penetrations or unusually shaped conditions as recommended by
the roof membrane manufacturer where the use of cured material is
impractical.

1.7.1 Flashing Tape

EPDM-backed synthetic rubber tape, minimum 6 inch wide as supplied by the
roof membrane manufacturer and recommended by the manufacturer's printed
data.

.1.8 Pre-Manufactured Accessories

Pre-manufactured accessories must be manufacturer's standard for intended
purpose, compatible with the membrane roof system and approved for use by
the roof membrane manufacturer.

.1.9 Rubber Walkboards

Provide the following:

.1.9.1 Rubber Pavers

Preformed reprocessed rubber interlocking pavers 24 x 24 x 2 inches (600 x
600 x 50 mm) provided or approved by manufacturer for use with roof
membrane.

.1.10 Roof Insulation Below EPDM Sheet

Insulation system and facer material must be compatible with membrane
application specified and as approved by the roof membrane manufacturer.

.1.11 Photovoltaic (PV) Systems - Rack Mounted Systems

The Contractor shall adhere to the following guidelines:
a. Building Owners Guide to Roof-mounted PV Systems, published by NRCA.

b. Guidelines for Roof-Mounted PV Systems, published by NRCA.

.1.12 Wood Products

Do not allow fire retardant treated materials be in contact with EPDM
membrane or EPDM accessory products, unless approved by the membrane
manufacturer and the Contracting Officer.
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PART 3

3

.1

EXECUTION

EXAMINATION

Ensure that the following conditions exist prior to application of the
roofing materials:

a.

.2

curbs, perimeter walls, roof penetrating components, and equipment
supports are in place.

Surfaces are rigid, clean, dry, smooth, and free from cracks, holes,
and sharp changes in elevation.

The plane of the substrate does not vary more than 1/4 inch within an
area 10 by 10 feet when checked with a 10 foot straight edge placed
anywhere on the substrate.

Substrate is sloped to provide positive drainage.

Walls and vertical surfaces are constructed to receive counterflashing,
and will permit mechanical fastening of the base flashing materials.

Treated wood nailers are in place on non-nailable surfaces, to permit
nailing of base flashing at minimum height of 8 inch above finished
roofing surface.

Pressure-preservative treated wood nailers are fastened in place at
eaves, gable ends, openings, and intersections with vertical surfaces
for securing of membrane, edging strips, attachment flanges of sheet
metal, and roof fixtures. Surface-applied nailers are the same
thickness as the roof insulation.

Avoid contact of EPDM materials with fire retardant treated wood,
except as approved by the roof membrane manufacturer and Contracting
Officer.

Cants are securely fastened in place in the angles formed by walls and
other vertical surfaces. The angle of the cant is 45 degrees and the

height of the vertical leg is not less than 3-1/2 inch.

APPLICATION

Apply entire EPDM sheet utilizing fully adhered application method. Apply
roofing materials as specified herein unless approved otherwise by the
Contracting Officer.

.2

a.

1

Special Precautions

Do not dilute coatings or sealants unless specifically recommended by
the materials manufacturer's printed application instructions. Do not
thin liquid materials with cleaners used for cleaning EPDM sheet.

Keep liquids in airtight containers, and keep containers closed except
when removing materials.

Use liquid components, including adhesives, within their shelf life
period. Store adhesives at 60 to 80 degrees F prior to use. Avoid
excessive adhesive application and adhesive spills, as they can be
destructive to some elastomeric sheets and insulations; follow adhesive
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manufacturer's printed application instructions. Mix and use liquid
components in accordance with label directions and manufacturer's
printed instructions.

d. Provide clean, dry cloths or pads for applying membrane cleaners and
cleaning of membrane

e. Do not use heat guns or open flame to expedite drying of adhesives or
primers.

f. Require workmen and others who walk on the membrane to wear clean,
soft-soled shoes to avoid damage to roofing materials.

g. Do not use equipment with sharp edges which could puncture the EPDM
sheet.

h. Shut down air intakes and any related mechanical systems and seal open
vents and air intakes when applying solvent-based materials in the area
of the opening or intake. Coordinate shutdowns with the Contracting
Officer.

3.2.2 EPDM Sheet Roofing

Provide a watertight roof membrane sheet free of contaminants and defects
that might affect serviceability. Provide a uniform, straight, and flat
edge. Unroll EPDM sheet roofing in position without stretching membrane.
Inspect for holes. Remove sections of EPDM sheet roofing that are damaged.
Allow sheets to relax minimum 30 minutes before seaming. Lap sheets as
specified, to shed water, and as recommended by the roof membrane
manufacturer's published installation instructions for the application
required but not less than 3 inch in any case.

3.2.3 Application Method
3.2.3.1 Fully Adhered Membrane Application

Layout membrane and side lap adjoining sheets in accordance with membrane
manufacturer's printed installation instructions. Allow for sufficient
membrane to form proper membrane terminations. Remove dusting agents and
dirt from membrane and substrate areas where bonding adhesives are to be
applied. Apply specified adhesive evenly and continuously to substrate and
underside of sheets at rates recommended by the roof membrane
manufacturer's printed application instructions. When adhesive is spray
applied, roll with a paint roller to ensure proper contact and coverage.

Do not apply bonding adhesive to surfaces of membrane in seam or lap areas.
Allow adhesive to flash off or dry to consistency prescribed by
manufacturer before adhering sheets to the substrate. Roll each sheet into
adhesive slowly and evenly to avoid wrinkles; broom or roll the membrane to
remove air pockets and fishmouths and to ensure full, continuous bonding of
sheet to substrate. Form field lap splices or seams as specified. Check
all seams and ensure full lap seal. Apply lap sealant to all adhesive
formed seams and all cut edges of reinforced membrane materials.

3.2.4 Tape Seams / Lap Splices
Field form seams, or lap splices, with seam tape in accordance with
membrane manufacturer's printed instructions and as specified. Lap seams

with minimum 6 inches seam tape and stripped in with self-adhering,
semi-cured EPDM cover strips. Clean and prime mating surfaces in the seam
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area. After primer has dried or set in accordance with membrane
manufacturer's instructions, apply seam tape to bottom membrane and roll
with a 3 inch to 4 inch wide smooth silicone or steel hand roller, or other
manufacturer approved rolling device, to ensure full contact and adhesion
of tape to bottom membrane. Tape end laps must be minimum 1 inch. Roll
top membrane into position to check for proper overlap and alignment.
Remove release paper from top of seam tape and form seam splice. Ensure
top membrane contact with seam tape as release paper is removed. Roll the
closed seam with a smooth silicone or steel hand roller, rolling first
across the width of the seam then along the entire length, being careful
not to damage the membrane. Apply minimum 9 inch long strip of
membrane-backed flashing tape over T-intersections of roof membrane. Roll
tape to ensure full adhesion and seal over T-joint.

3.2.5 Adhesive Seams / Lap Splices

Use only field-applied adhesive formed seams in flashing areas where
approved by the membrane manufacturer and the Contracting Officer. Do not
use adhesive formed seams for field of roof membrane seaming. Thoroughly
and completely clean mating surfaces of materials throughout the lap area.
Remove all dirt, dust, and contaminants and allow to dry.

Apply primer as recommended by the membrane manufacturer. Apply splice
adhesive with a 3 inch to 4 inch wide, 1/2 inch thick, solvent-resistant
brush in a smooth, even coat with long brush strokes. Bleed out brush
marks. Do not apply adhesive in a circular motion. Simultaneously apply
adhesive to both mating surfaces in an approximate 0.025 to 0.030 inch wet
film thickness, or other thickness as recommended by the roof membrane
manufacturer's printed instructions.

Allow the splice adhesive to set-up in accordance with membrane
manufacturer's printed instructions. Perform manufacturer recommended
field check to test for adhesive readiness prior to closing seam. Apply a
1/8 inch to 1/4 inch bead of in-seam sealant approximately 1/2 inch from
the inside edge of the lower membrane sheet prior to closing the seam.
Ensure the in-seam sealant does not extend onto the splice adhesive.
Maintain the full adhered seam width required. Roll the top membrane onto
the mating surface. Roll the seam area with a 2 inch to 3 inch wide,
smooth silicone or steel hand roller. A minimum of 2 hours after joining
sheets and when the lap edge is dry, clean the lap edge with membrane
manufacturer's recommended cleaner and apply a 1/4 inch to 3/8 inch bead of
lap sealant centered on the seam edge. With a feathering tool, immediately
feather the lap sealant to completely cover the splice edge, leaving a
mound of sealant over the seam edge. Apply lap sealant to all adhesive
formed seams.

3.2.6 Perimeter Attachment
Adhesive bond roof membrane sheet at roof perimeter in a manner to comply
with wind resistance requirements and in accordance with membrane
manufacturer's printed application instructions.

3.3 FLASHINGS

3.3.1 General
Provide flashings in the angles formed at walls and other vertical surfaces

and where required to make the work watertight, except where metal
flashings are indicated.
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Provide a one-ply flashing membrane, as specified for the system used, and
install immediately after the roofing membrane is placed and prior to
finish coating where a finish coating is required. Flashings must be
stepped where vertical surfaces abut sloped roof surfaces. Provide sheet
metal reglet in which sheet metal cap flashings are installed of not more
than 16 inch nor less than 8 inch above the roofing surfaces. Exposed
joints and end laps of flashing membrane must be made and sealed in the
manner required for roofing membrane.

3.3.2 Membrane Flashing

Install flashing and flashing accessories as the roof membrane is
installed. Apply flashing to cleaned surfaces and as recommended by the
roof membrane manufacturer and as specified. TUtilize cured EPDM membrane
flashing and prefabricated accessory flashings to the maximum extent
recommended by the roof membrane manufacturer. Limit uncured flashing
material to reinforcing inside and outside corners and angle changes in
plane of membrane, and to flashing scuppers, pourable sealer pockets, and
other formed penetrations or unusually shaped conditions as recommended by
the roof membrane manufacturer where the use of cured material is
impractical. Extend base flashing not less than 8 inch above roofing
surface and as necessary to provide for seaming overlap on roof membrane as
recommended by the roof membrane manufacturer.

Completely adhere flashing sheets in place. Seam flashing membrane in the
same manner as roof membrane, except as otherwise recommended by the
membrane manufacturer's printed instructions and approved by the
Contracting Officer. Reinforce all corners and angle transitions by
applying uncured membrane to the area in accordance with roof membrane
manufacturer recommendations. Install sheet metal flashing over the
termination bar in the completed work. Apply membrane liner over top of
exposed nailers and blocking and to overlap top edge of base flashing
installation at curbs, parapet walls, expansion joints and as otherwise
indicated to serve as waterproof lining under sheet metal flashing
components.

3.3.3 PRE-FABRICATED CURBS

Securely anchor prefabricated curbs to nailer or other base substrate and
flashed with EPDM membrane flashing materials.

3.3.4 Set-On Accessories

Where pipe or conduit blocking, supports and similar roof accessories, or
isolated paver block, are set on the membrane, adhere reinforced membrane
or walkpad material, as recommended by the roof membrane manufacturer, to
bottom of accessories prior to setting on roofing membrane. Specific method
of installing set-on accessories must permit normal movement due to
expansion, contraction, vibration, and similar occurrences without damaging
roofing membrane. Do not mechanically secure set-on accessories through
roofing membrane into roof deck substrate.

3.4 ROOF WALKPADS
Install walkpads at roof access points and where otherwise indicated for
traffic areas and for access to mechanical equipment, in accordance with

the roof membrane manufacturer's printed instructions. Provide minimum 6
inch separation between adjacent walkpads to accommodate drainage.
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.4.1 Paver System

Complete all membrane and membrane flashing work, including inspection and
repair of all membrane and seams in the area of paver application prior to
applying paver system.

.5 CORRECTION OF DEFICIENCIES

Where any form of deficiency is found, additional measures must be taken as
deemed necessary by the Contracting Officer to determine the extent of the
deficiency and corrective actions must be as directed by the Contracting
Officer.

.6 CLEAN UP

Remove debris, scraps, containers and other rubbish and trash resulting
from installation of the roofing system from job site each day.

.7 PROTECTION OF APPLIED ROOFING

At the end of the day's work and when precipitation is imminent, protect
applied membrane roofing system from water intrusion.

7.1 Water Cutoffs

Straighten insulation line using loose-laid cut insulation sheets and seal
the terminated edge of the roof membrane system in an effective manner.
Remove the water cut-offs to expose the insulation when resuming work, and
remove the insulation sheets used for fill-in.

.7.2 Temporary Flashing for Permanent Roofing

Provide temporary flashing at drains, curbs, walls and other penetrations
and terminations of roofing sheets until permanent flashings can be
applied. Remove temporary flashing before applying permanent flashing.

.7.3 Temporary Walkways, Runways, and Platforms

Do not permit storing, walking, wheeling, and trucking directly on applied
roofing materials. Provide temporary walkways, runways, and platforms of
smooth clean boards, mats or planks as necessary to avoid damage to applied
roofing materials, and to distribute weight to conform to live load limits
of roof construction. Use rubber-tired equipment for roofing work.

.8 FIELD QUALITY CONTROL

.8.1 Construction Monitoring

During progress of the roof work, Contractor must make visual inspections
as necessary to ensure compliance with specified parameters. Additionally,
verify the following:

a. Equipment is in working order. Metering devices are accurate.

b. Materials are not installed in adverse weather conditions.

c. Substrates are in acceptable condition, in compliance with

specification, prior to application of subsequent materials.
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Nailers and blocking are provided where and as needed.

Insulation substrate is smooth, properly secured to its substrate, and
without excessive gaps prior to membrane application.

All materials are properly stored, handled and protected from moisture
or other damages. Ligquid components are properly mixed prior to
application.

Membrane is allowed to relax prior to seaming. Adhesives are applied
uniformly to both mating surfaces and checked for proper set prior
to bonding mating materials. Mechanical attachments are spaced as
required

Membrane is properly overlapped.

Membrane seaming is as specified and seams are hand rolled to ensure
full adhesion and bond width. All seams are checked at the end of

each work day.

Applied membrane is inspected and repaired as necessary prior to
ballast installation.

Membrane is fully adhered without ridges, wrinkles, kinks, fishmouths.
Installer adheres to specified and detailed application parameters.

Associated flashings and sheet metal are installed in a timely manner
in accord with the specified requirements.

Ballast is within the specified weight range.

Temporary protection measures are in place at the end of each work
shift.

3.8.2 Manufacturer's Inspection

Manufacturer's technical representative must visit the site a minimum of
three times during the installation for purposes of reviewing materials

installation practices and adequacy of work in place. Inspections must
occur during the pre-roofing conference, at mid-point of the installation,
and at substantial completion, at a minimum. After each inspection,

submit a report signed by the manufacturer's technical representative to
the Contracting Officer within 3 working days. Note overall quality of
work, deficiencies and any other concerns, and recommended corrective
action.

3.9 INSTRUCTIONS TO GOVERNMENT PERSONNEL

Furnish written and verbal instructions on proper maintenance procedures to
designated Government personnel. Furnish instructions by a competent
representative of the roof membrane manufacturer and include a minimum of 4
hours on maintenance and emergency repair of the membrane. Include a
demonstration of membrane repair, and give sources of required special
tools. Furnish information on safety requirements during maintenance and
emergency repair operations.
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.10 INFORMATION CARD

For each roof, furnish a typewritten information card for facility records
anda photoengraved 0.032 inch thick aluminum card for exterior display.
Card must be 8-1/2 by 11 inch minimum. Information card must identify
facility name and number; location; contract number; approximate roof area;
detailed roof system description, including deck type, membrane, number of
plies, method of application, manufacturer, insulation and cover board
system and thickness; presence of tapered insulation for primary drainage,
presence of vapor retarder; date of completion; installing contractor
identification and contact information; membrane manufacturer warranty
expiration, warranty reference number, and contact information. Install
card at roof top or access location as directed by the Contracting Officer
and provide a paper copy to the Contracting Officer.

-- End of Section --
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SECTION 07 60 00

FLASHING AND SHEET METAL
08/08

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM Al67 (2011) Standard Specification for
Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

ASTM B32 (2008; R 2014) Standard Specification for
Solder Metal

ASTM D226/D226M (2009) Standard Specification for
Asphalt-Saturated Organic Felt Used in

Roofing and Waterproofing

ASTM D41/D41M (2011) Asphalt Primer Used in Roofing,
Dampproofing, and Waterproofing

ASTM D4586/D4586M (2007; E 2012; R 2012) Asphalt Roof
Cement, Asbestos-Free

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual,
7th Edition

1.2 GENERAL REQUIREMENTS
Finished sheet metalwork will form a weathertight construction without
waves, warps, buckles, fastening stresses or distortion, which allows for
expansion and contraction. Sheet metal mechanic is responsible for
cutting, fitting, drilling, and other operations in connection with sheet
metal required to accommodate the work of other trades. Coordinate
installation of sheet metal items used in conjunction with roofing with
roofing work to permit continuous roofing operations.

1.3 SUBMITTALS
Submit the following in accordance with contrat documents:

SD-02 Shop Drawings

Base flashing
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1.

Counterflashing
Flashing at roof penetrations
Copings

Drip edge

4 DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment. Uncrate and inspect
materials for damage, dampness, and wet-storage stains upon delivery to the
job site. Remove from the site and replace damaged materials that cannot
be restored to like-new condition. Handle sheet metal items to avoid
damage to surfaces, edges, and ends. Store materials in dry,
weather-tight, ventilated areas until immediately before installation.

PART 2 PRODUCTS

2

.1 MATERIALS

Furnish sheet metal items in 8 to 10 foot lengths. Single pieces less than
8 feet long may be used to connect to factory-fabricated inside and outside
corners, and at ends of runs. Factory fabricate corner pieces with minimum
12 inch legs. Provide accessories and other items essential to complete
the sheet metal installation. Provide accessories made of the same or
compatible materials as the items to which they are applied. Fabricate
sheet metal items of the materials specified below and to the gage,
thickness, or weight shown in Table I at the end of this section. Provide
sheet metal items with mill finish unless specified otherwise. Where more
than one material is listed for a particular item in Table I, each is
acceptable and may be used except as follows:

1.1 Exposed Sheet Metal Items

Must be of the same material. Consider the following as exposed sheet
metal: gutters, including hangers; downspouts; gravel stops and fascias;
cap, valley, steeped, base, and eave flashings and related accessories.

1.2 Drainage

Do not use copper for an exposed item if drainage from that item will pass
over exposed masonry, stonework or other metal surfaces. 1In addition to
the metals listed in Table I, lead-coated copper may be used for such items.

.1.3 Stainless Steel

24 gauge, ASTM Al67, Type 302 or 304, 2D Finish, fully annealed, dead-soft
temper.

.1.4 Solder

ASTM B32, 95-5 tin-antimony.

.1.5 Bituminous Plastic Cement

ASTM D4586/D4586M, Type I.
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2.1.6 Roofing Felt
ASTM D226/D226M Type II.

2.1.7 Asphalt Primer

ASTM D41/D41M.
2.1.8 Fasteners

Use stainless steel fasteners.
PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Workmanship

Make lines and angles sharp and true. Free exposed surfaces from visible
wave, warp, buckle, and tool marks. Fold back exposed edges neatly to form
a 1/2 inch hem on the concealed side. Make sheet metal exposed to the
weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth,
dry, and free of defects and projections. For installation of items not
shown in detail or not covered by specifications conform to the applicable
requirements of SMACNA 1793, Architectural Sheet Metal Manual. Provide
sheet metal flashing in the angles formed where roof decks abut walls,
curbs, ventilators, pipes, or other vertical surfaces and wherever
indicated and necessary to make the work watertight. Join sheet metal
items together as shown in Table II.

3.1.2 Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum
width of 18 inch. Confine nailing of flashing to one edge only. Space
nails evenly not over 3 inch on center and approximately 1/2 inch from edge
unless otherwise specified or indicated. Face nailing will not be
permitted. Where sheet metal is applied to other than wood surfaces,
include in shop drawings, the locations for sleepers and nailing strips
required to secure the work.

3.1.3 Cleats

Provide cleats for sheet metal 18 inch and over in width. Space cleats
evenly not over 12 inch on center unless otherwise specified or indicated.
Unless otherwise specified, provide cleats of 2 inch wide by 3 inch long
and of the same material and thickness as the sheet metal being installed.
Secure one end of the cleat with two nails and the cleat folded back over
the nailheads. Lock the other end into the seam. Where the fastening is
to be made to concrete or masonry, use screws and drive in expansion
shields set in concrete or masonry. Pretin cleats for soldered seams.

3.1.4 Bolts, Rivets, and Screws
Install bolts, rivets, and screws where indicated or required. Provide
compatible washers where required to protect surface of sheet metal and to

provide a watertight connection. Provide mechanically formed Jjoints in
aluminum sheets 0.040 inch or less in thickness.
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.1.5 Seams

Straight and uniform in width and height with no solder showing on the face.

.1.5.1 Flat-lock Seams

Finish not less than 3/4 inch wide.

.1.5.2 Lap Seams

Finish soldered seams not less than one inch wide. Overlap seams not
soldered, not less than 3 inch.

.1.5.3 Loose-Lock Expansion Seams

Not less than 3 inch wide; provide minimum one inch movement within the
joint. Completely fill the joints with the specified sealant, applied at
not less than 1/8 inch thick bed.

.1.5.4 Flat Seams

Make seams in the direction of the flow.

.1.6 Soldering

Where soldering is specified, apply to stainless steel and stainless steel
items. Pretin edges of sheet metal before soldering is begun. Seal the
joints in aluminum sheets of 0.040 inch or less in thickness with specified
sealants. Do not solder aluminum.

.1.6.1 Edges

Flux brush the seams in before soldering. Treat with soldering acid flux
the edges of stainless steel to be pretinned. Seal the joints in aluminum
sheets of 0.040 inch or less in thickness with specified sealants.

1.7 Protection from Contact with Dissimilar Materials

.1.7.1 Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials
with alkali-resistant coatings such as heavy-bodied bituminous paint.

.1.7.2 Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal
with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

.1.8 Expansion and Contraction

Provide expansion and contraction joints at at not more than 40 foot

intervals. Provide an additional joint where the distance between the last
expansion joint and the end of the continuous run is more than half the
required interval. Space joints evenly.

1.9 Base Flashing

Extend up vertical surfaces of the flashing not less than 8 inch and not
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less than 4 inch under the roof covering. Where finish wall coverings form
a counterflashing, extend the vertical leg of the flashing up behind the
applied wall covering not less than 6 inch. Overlap the flashing strips
with the previously laid flashing not less than 3 inch. Fasten the strips
at their upper edge to the deck. Horizontal flashing at vertical surfaces
must extend vertically above the roof surface and fastened at their upper
edge to the deck a minimum of 6 inch on center with a minimum of 2-inch lap
of any surface. Solder end laps and provide for expansion and

contraction. Extend the metal flashing over crickets at the up-slope side
of curbs, and similar vertical surfaces extending through sloping roofs,
the metal flashings. Extend the metal flashings onto the roof covering not
less than 4.5 inch at the lower side of vertical surfaces extending through
the roof decks. 1Install and fit the flashings so as to be completely
weathertight. Provide factory-fabricated base flashing for interior and
exterior corners.

3.1.10 Counterflashing

Except where indicated or specified otherwise, insert counterflashing in
reglets located from 9 to 10 inch above roof decks, extend down vertical
surfaces over upturned vertical leg of base flashings not less than 3 inch.
Fold the exposed edges of counterflashings 1/2 inch. Provide end laps in
counterflashings not less than 3 inch and make it weathertight with plastic
cement . Do not make lengths of metal counterflashings exceed 10 feet.
Form the flashings to the required shapes before installation. Factory-form
the corners not less than 12 inch from the angle. Turn up the concealed
edge of counterflashings built into masonry or concrete walls not less than
1/4 inch and extend not less than 2 inch into the walls. 1Install
counterflashing to provide a spring action against base flashing.

3.1.11 Metal Drip Edge

Provide a metal drip edge, designed to allow water run-off to drip free of
underlying construction, at eaves and rakes prior to the application of
roofing shingles. Apply directly on the wood deck at the eaves and over
the underlay along the rakes.

3.1.12 Eave Flashing

One piece in width, applied in 8 to 10 foot lengths with expansion joints
spaced as specified in paragraph entitled "Expansion and Contraction."
Provide a 3/4 inch continuous fold in the upper edge of the sheet to engage
cleats spaced not more than 10 inch on center. Locate the upper edge of
flashing not less than 18 inch from the outside face of the building,
measured along the roof slope. Fold lower edge of the flashing over and
loose-lock into a continuous edge strip on the fascia.

3.1.13 Expansion Joints
Provide expansion joints in continuous sheet metal at 40 foot intervals for
stainless steel . Provide evenly spaced joints. Provide an additional
joint where the distance between the last expansion joint and the end of
the continuous run is more than half the required interval spacing.

3.1.14 Flashing at Roof Penetrations and Equipment Supports
Provide metal flashing for all pipes, ducts, and conduits projecting

through the roof surface and for equipment supports, guy wire anchors, and
similar items supported by or attached to the roof deck.
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3.1.15 Single Pipe Vents

Set premolded pipe sleeves with adhesive in accordance with manufacturer's
instructions.

3.2 PAINTING
Field-paint sheet metal for separation of dissimilar materials.
3.3 CLEANING

Clean exposed sheet metal work at completion of installation. Remove
grease and oil films, handling marks, contamination from steel wool,
fittings and drilling debris, and scrub-clean. Free the exposed metal
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4 REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired
in accordance with the manufacturer's printed instructions and as approved.
Repair damaged surfaces caused by scratches, blemishes, and variations of
color and surface texture. Replace items which cannot be repaired.

3.5 FIELD QUALITY CONTROL
Establish and maintain a Quality Control Plan for sheet metal used in
conjunction with roofing to assure compliance of the installed sheet
metalwork with the contract requirements. Remove work that is not in
compliance with the contract and replace or correct. Include quality

control, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
sheet metal workers; condition of substrate.

b. Verification that specified material is provided and installed.

c. Inspection of sheet metalwork, for proper size(s) and thickness(es),
fastening and joining, and proper installation.

3.5.1 Procedure

Include a checklist of points to be observed. Document the actual quality
control observations and inspections.
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TABLE ITI.

SHEET METAL JOINTS

TYPE OF JOINT

Item Designation|Stainless Steel Aluminum Remarks
Joint cap for 1.25 inch single 1.25 inch single |--
building lock, standing lock, standing

expansion seam, |[seam, cleated

cleated joint

at roof

Flashings

Base One inch One inch flat Aluminum

3 inch lap for
expansion joint

locked,
soldered;
sealed; 3 inch
lap for
expansion joint

producer's
recommended hard
setting sealant
for locked
aluminum joints.
Fill each metal
expansion joint
with a joint
sealing compound
compound .

Cap-in reglet

3 inch lap

3 inch lap

Seal groove with
joint sealing

compound.

Reglets Butt joint -- Seal reglet
groove with joint
sealing compound.

Eave One inch flat One inch flat Same as base

locked, cleated. locked, locked, flashing.
One inch loose cleated one inch
locked, sealed loose locked,
expansion joint, sealed expansion
cleated. joints, cleated
Stepped 3 inch 1lap 3 inch lap --
Valley 6 inch lap cleated |6 inch lap --
cleated
Edge strip Butt Butt --
(a) Provide a 3 inch lap elastomeric flashing with manufacturer's

recommended sealant.
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TABLE II. SHEET METAL JOINTS

TYPE OF JOINT

Item Designation|Stainless Steel Aluminum Remarks

(b) Seal Polyvinyl chloride reglet with manufacturer's recommended
sealant.

-- End of Section --
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SECTION 07 72 33

ROOF HATCHES
05/15

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A653/A653M (2013) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM AMP 500 (2006) Metal Finishes Manual

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual,
7th Edition

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.23 Guarding Floor and Wall Openings and Holes
29 CFR 1910.27 Fixed Ladders
1.2 SUBMITTALS
Submit the following in accordance with contract requiements:
SD-02 Shop Drawings
Roof Hatches
SAFETY RAILINGS
SD-03 Product Data
Roof Hatch
SAFETY RAILINGS

SD-08 Manufacturer's Instructions
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Installation Instructions
1.3 QUALITY ASSURANCE
Manufacturer shall specialize in design and manufacture of the type of roof
hatches specified in this section, and shall have a minimum of five years
of documented successful experience.

1.4 DELIVERY, STORAGE, AND HANDLING

Roof hatches shall be cartoned or crated prior to shipment. Protect
ventilators from moisture and damage. Remove damaged items from the site.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Galvanized Steel Sheets
Steel sheets shall be commercial quality, zinc-coated steel (hot-dip
galvanized) of quality established by ASTM A653/A653M, minimum G90 coating
thickness.

2.1.2 Steel Angle
ASTM A36/A36M steel frame, structural

2.1.3 Steel Pipe
Galvanized Steel Pipe, 1-1/4" ID, A53 Grade B pipe.

2.1.4 Fittings

Manufacturer's standard aluminum magnesium alloy, cast with set screw pipe
mount

2.2 ROOF HATCHES
Provide weather tight roof hatches fabricated of galvanized steel, and
assembled to sizes indicated. Provide roof hatches with spring hinge and
hold open arm.

2.2.1 Cover
Minimum 14 gauge (0.075 inch) galvanneal steel cover and 22 gauge (0.0299
inch) galvanneal steel liner stiffened to support 40psf live load with 2
inch Polyisocyanurate R12

2.2.2 Curb

Minimum 14 gauge (0.075 inch) galvanneal steel single wall curb with 14
gauge (0.075 inch) counterflash with 2 inch Polyisocyanurate R12.

2.2.3 Hardware
a. Latch: Zinc plated steel with exterior and interior turn handles and

padlock hasps. Minimum uplift force resistance, 20 pounds per square
foot. Provide two latches for lengths greater than 60 inches.
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b. Spring/Hinge Assembly: Zinc plated steel tamper-proof hinges with
spring assembly.

c. Hold Open Arm: Automatic hold open arm with grip handle release to
hold and lock covers open.

2.3 SAFETY RAILINGS

Provide hatch safety railing system with side rails and front self closing
gate and as required by OSHA Standard 29 CFR 1910.23and 29 CFR 1910.27.

2.4 FABRICATION
Fabricate roof hatches in accordance with approved shop drawings. Welds,
soldered seams, and fasteners shall be clean, secure, watertight, and
smooth. Edges shall be wired or beaded, where necessary, to ensure
rigidity. Galvanic action between different metals in direct contact shall
be prevented by nonconductive separators.

2.5 FINISH

2.5.1 Finish
Powdercoat finish in compliance with NAAMM AMP 500. Color: white.

PART 3 EXECUTION

3.1 PREPARATION
Prepare rough openings and other roof conditions in accordance with
approved shop drawings and manufacturer's recommendations. Rough openings
shall be field-measured and recorded on shop drawings prior to fabrication
of roof hatches. Before starting the work, protect surrounding roof
surfaces from damage. Coordinate fabrication with construction schedule.

3.2 INSTALLATION
Coordinate roof hatch and safety railing installation with roofing work,
and in accordance with approved shop drawings, manufacturer's published
instructions, and SMACNA 1793. Coordinate installation of sealant and
roofing cement with Work of this Section to ensure water tightness.

3.3 ADJUSTMENT

Clean and lubricate joints and hardware. Adjust movable parts for smooth
operation.

3.4 CLEANING

A. Clean exposed surfaces per manufacturer's written instructions. Touch
up damaged metal coatings.

-- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
01/07

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM (€920 (2014a) Standard Specification for
Elastomeric Joint Sealants

1.2 SUBMITTALS
Submit the following in accordance with contract documents:
SD-03 Product Data
Sealants
Primers
Bond breakers
Backstops
Manufacturer's descriptive data including storage requirements,
shelf life, curing time, instructions for mixing and application,
and primer data (if required). Provide a copy of the Material
Safety Data Sheet for each solvent, primer or sealant material.
1.3 ENVIRONMENTAL CONDITIONS
Apply sealant when the ambient temperature is between 40 and 90 degrees F.
1.4 DELIVERY AND STORAGE
Deliver materials to the job site in unopened manufacturers' external
shipping containers, with brand names, date of manufacture, color, and
material designation clearly marked thereon. Label elastomeric sealant
containers to identify type, class, grade, and use. Carefully handle and
store materials to prevent inclusion of foreign materials or subjection to
sustained temperatures exceeding 90 degrees F or less than 0 degrees F.
1.5 QUALITY ASSURANCE
1.5.1 Compatibility with Substrate
Verify that each of the sealants are compatible for use with joint

substrates.
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1.5.2 Joint Tolerance
Provide joint tolerances in accordance with manufacturer's printed
instructions.
1.6 SPECIAL WARRANTY
Guarantee sealant joint against failure of sealant and against water
penetration through each sealed joint for five years.

PART 2 PRODUCTS

2.1 SEALANTS
Provide sealant that has been tested and found suitable for the substrates
to which it will be applied.
2.1.1 Exterior Sealant
For joints in wvertical surfaces, provide ASTM C920, Type S or M, Grade NS,
Class 25, Use NT. For joints in horizontal surfaces, provide ASTM C920,

Type S or M, Grade P, Class 25, Use T. Provide location(s) and color(s) of
sealant as follows:

LOCATION COLOR
a. Joints and recesses formed where frames and subsills |Match
of windows, doors, louvers, and vents adjoin masonry, adjacent

concrete, or metal frames. Use sealant at both exterior surface color

and interior surfaces of exterior wall penetrations.

b. Voids where items pass through exterior walls. Match
adjacent
surface color

c. Metal reglets, where flashing is inserted into Match

masonry joints, and where flashing is penetrated by adjacent

coping dowels.

surface color

d. Metal-to-metal joints where sealant is indicated or Match

specified. adjacent
surface color

e. Joints between ends fascias, copings, and adjacent Match

walls. adjacent
surface color

2.2 PRIMERS

Provide a nonstaining,
sealant manufacturer for the particular application.

2.3 BOND BREAKERS

Provide the type and consistency recommended by the sealant manufacturer to

quick-drying type and consistency

recommended by the

prevent adhesion of the sealant to backing or to bottom of the joint.
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.4 BACKSTOPS

Provide glass fiber roving or neoprene, butyl, polyurethane, or
polyethylene foams free from oil or other staining elements as recommended
by sealant manufacturer. Provide 25 to 33 percent oversized backing for
closed cell and 40 to 50 percent oversized backing for open cell material,
unless otherwise indicated. Make backstop material compatible with
sealant. Do not use oakum and other types of absorptive materials as
backstops.

.5 CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer except for aluminum
and bronze surfaces that will be in contact with sealant.

PART 3 EXECUTION

3

.1 SURFACE PREPARATION

Clean surfaces from dirt frost, moisture, grease, o0il, wax, lacquer, paint,
or other foreign matter that would tend to destroy or impair adhesion.
Remove o0il and grease with solvent. Surfaces must be wiped dry with clean
cloths. When resealing an existing joint, remove existing caulk or sealant
prior to applying new sealant. For surface types not listed below, contact
sealant manufacturer for specific recommendations.

1.1 Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical
or would damage finish work, scraping and wire brushing. Remove protective
coatings by sandblasting or using a residue-free solvent.

.1.2 Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact
with sealant. When masking tape is used as a protective coating, remove
tape and any residual adhesive just prior to sealant application. For
removing protective coatings and final cleaning, use nonstaining solvents
recommended by the manufacturer of the item(s) containing aluminum or
bronze surfaces.

.1.3 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such
materials, remove materials by sandblasting or wire brushing. Remove
laitance, efflorescence and loose mortar from the joint cavity.

.1.4 Wood Surfaces

Keep wood surfaces to be in contact with sealants free of splinters and
sawdust or other loose particles.

.2 SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant. Mix
multicomponent elastomeric sealants in accordance with manufacturer's
instructions.
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3.3 APPLICATION
3.3.1 Joint Width-To-Depth Ratios

a. Acceptable Ratios:

JOINT WIDTH JOINT DEPTH

Minimum Maximum

For metal, glass, or other nonporous surfaces:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch 1/2 of width Equal to width

For wood, concrete, masonry, stone:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch to 1/2 1/4 inch Equal to width
inch

over 1/2 inch to 2 inch |1/2 inch 5/8 inch

Over 2 inch As recommended by sealant manufacturer

b. Unacceptable Ratios: Where joints of acceptable width-to-depth ratios
have not been provided, clean out joints to acceptable depths and grind
or cut to acceptable widths without damage to the adjoining work.
Grinding is not required on metal surfaces.

3.3.2 Masking Tape

Place masking tape on the finish surface on one or both sides of a joint
cavity to protect adjacent finish surfaces from primer or sealant smears.
Remove masking tape within 10 minutes after joint has been filled and
tooled.

3.3.3 Backstops

Install backstops dry and free of tears or holes. Tightly pack the back or
bottom of joint cavities with backstop material to provide a joint of the
depth specified. 1Install backstops in the following locations:

a. Where indicated.

b. Where backstop is not indicated but joint cavities exceed the
acceptable maximum depths specified in paragraph entitled, "Joint
Width-to-Depth Ratios".

3.3.4 Primer

Immediately prior to application of the sealant, clean out loose particles
from joints. Where recommended by sealant manufacturer, apply primer to
joints in concrete masonry units, wood, and other porous surfaces in
accordance with sealant manufacturer's instructions. Do not apply primer
to exposed finish surfaces.
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3.3.5 Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as
recommended by the sealant manufacturer for each type of joint and sealant
used, to prevent sealant from adhering to these surfaces. Carefully apply
the bond breaker to avoid contamination of adjoining surfaces or breaking
bond with surfaces other than those covered by the bond breaker.

3.3.6 Sealants

Provide a sealant compatible with the material(s) to which it is applied.
Do not use a sealant that has exceeded shelf life or has jelled and can not
be discharged in a continuous flow from the gun. Apply the sealant in
accordance with the manufacturer's printed instructions with a gun having a
nozzle that fits the joint width. Force sealant into joints to fill the
joints solidly without air pockets. Tool sealant after application to
ensure adhesion. Make sealant uniformly smooth and free of wrinkles. Upon
completion of sealant application, roughen partially filled or unfilled
joints, apply sealant, and tool smooth as specified. Apply sealer over the
sealant when and as specified by the sealant manufacturer.

3.4 PROTECTION AND CLEANING
3.4.1 Protection

Protect areas adjacent to joints from sealant smears. Masking tape may be
used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2 Final Cleaning

Upon completion of sealant application, remove remaining smears and stains
and leave the work in a clean and neat condition.

a. Masonry and Other Porous Surfaces: Immediately scrape off fresh
sealant that has been smeared on masonry and rub clean with a solvent
as recommended by the sealant manufacturer. Allow excess sealant to
cure for 24 hour then remove by wire brushing or sanding.

b. Metal and Other Non-Porous Surfaces: Remove excess sealant with a
solvent-moistened cloth.

-- End of Section --
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SECTION 09 90 00

PAINTS AND COATINGS
05/11

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)
ACGIH 0100 (2001; Supplements 2002-2008)
Documentation of the Threshold Limit
Values and Biological Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum
Spirits) (Hydrocarbon Dry Cleaning Solvent)

ASTM D4214 (2007) Standard Test Method for Evaluating
the Degree of Chalking of Exterior Paint
Films

ASTM D4263 (1983; R 2012) Indicating Moisture in

Concrete by the Plastic Sheet Method

ASTM D4444 (2013) Use and Calibration of Hand-Held
Moisture Meters

ASTM D523 (2014) Standard Test Method for Specular
Gloss
ASTM D6386 (2010) Standard Practice for Preparation

of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting

ASTM F1869 (2011) Measuring Moisture Vapor Emission
Rate of Concrete Subfloor Using Anhydrous
Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 10 (Oct 2009) Exterior Latex, Flat, MPI Gloss
Level 1

MPI 101 (Oct 2009) Epoxy Anti-Corrosive Metal
Primer

MPI 107 (Oct 2009) Rust Inhibitive Primer

(Water-Based)
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113
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134

161

163

23

26

94

95
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(Oct 2009) Exterior Latex, Semi-Gloss, MPI
Gloss Level 5

(Oct 2009) Exterior Pigmented Elastomeric
Coating (Water Based)

(Oct 2009) Exterior Latex, Gloss
(Oct 2009) Galvanized Primer (Waterbased)

(Oct 2009) Exterior W.B. Light Industrial
Coating, MPI Gloss Level 3

(Oct 2009) Exterior W.B. Light Industrial
Coating, Semi-Gloss, MPI Gloss Level 5

(Oct 2009) Surface Tolerant Metal Primer

(Oct 2009) Cementitious Galvanized Metal
Primer

(Oct 2009) Interior/Exterior Latex Block
Filler

(Oct 2009) Exterior Alkyd, Flat, MPI Gloss
Level I

(Oct 2009) Exterior Alkyd, Semi-Gloss, MPI
Gloss Level 5

(Oct 2009) Quick Drying Primer for Aluminum

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

7/NACE No.4

PA 1

PA Guide 3

SP 1

SP 10/NACE No.

SP 12/NACE No.5

SP 2
SP 3
SP 6/NACE No.3

VIS 1

2

(2007; E 2004) Brush-Off Blast Cleaning

(2000; E 2004) Shop, Field, and
Maintenance Painting of Steel

(1982; E 1995) A Guide to Safety in Paint
Application

(1982; E 2004) Solvent Cleaning
(2007) Near-White Blast Cleaning

(2002) Surface Preparation and Cleaning of
Metals by Waterjetting Prior to Recoating

(1982; E 2000; E 2004) Hand Tool Cleaning
(1982; E 2004) Power Tool Cleaning

(2007) Commercial Blast Cleaning

(2002; E 2004) Guide and Reference

Photographs for Steel Surfaces Prepared by
Dry Abrasive Blast Cleaning

SECTION 09 90 00 Page 4



Roof Repair / Replacement 15140055
Building 1784

SSPC VIS 3 (2004) Guide and Reference Photographs for
Steel Surfaces Prepared by Hand and Power
Tool Cleaning

SSPC VIS 4/NACE VIS 7 (1998; E 2000; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Waterjetting

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FED-STD-313 (2014; Rev E) Material Safety Data,
Transportation Data and Disposal Data for
Hazardous Materials Furnished to
Government Activities
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.1000 Air Contaminants
1.2 SUBMITTALS
Submit the following in accordance with contract requirements:
The current MPI, "Approved Product List" which lists paint by brand, label,
product name and product code as of the date of contract award, will be
used to determine compliance with the submittal requirements of this
specification. The Contractor may choose to use a subsequent MPI "Approved
Product List", however, only one list may be used for the entire contract
and each coating system is to be from a single manufacturer. All coats on
a particular substrate must be from a single manufacturer. No variation

from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with
specification requirements.

SD-03 Product Data
Coating
Manufacturer's Technical Data Sheets
Indicate VOC content.
SD-04 Samples
Color

Submit manufacturer's samples of paint colors. Cross reference
color samples to color scheme as indicated.

SD-07 Certificates
Applicator's qualifications
SD-08 Manufacturer's Instructions
Application instructions

Mixing
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Detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times
between coats.

Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings,
solvents, and other potentially hazardous materials, as defined in
FED-STD-313.

SD-10 Operation and Maintenance Data
Coatings
Preprinted cleaning and maintenance instructions for all coating
systems shall be provided.
1.3 APPLICATOR'S QUALIFICATIONS
1.3.1 Contractor Qualification
Submit the name, address, telephone number, FAX number, and e-mail address
of the contractor that will be performing all surface preparation and
coating application. Submit evidence that key personnel have successfully
performed surface preparation and application of coatings on minimum of
three similar projects within the past three years. List information by
individual and include the following:
a. Name of individual and proposed position for this work.
b. Information about each previous assignment including:
Position or responsibility
Employer (if other than the Contractor)

Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of
facility owner

Name of individual in facility owner's organization who can be
contacted as a reference

Location, size and description of structure
Dates work was carried out

Description of work carried out on structure

1.4 REGULATORY REQUIREMENTS
1.4.1 Environmental Protection

In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
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the local Air Pollution Control District and regional jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to
conform.

1.4.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of
nonvolatile content.

1.4.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.
1.4.4 Asbestos Content

Materials shall not contain asbestos.
1.4.5 Mercury Content

Materials shall not contain mercury or mercury compounds.
1.4.6 Silica

Abrasive blast media shall not contain free crystalline silica.
1.4.7 Human Carcinogens

Materials shall not contain ACGIH 0100 confirmed human carcinogens (Al) or
suspected human carcinogens (A2).

1.5 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract
specification number, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Pigmented
paints shall be furnished in containers not larger than 5 gallons. Paints
and thinners shall be stored in accordance with the manufacturer's written
directions, and as a minimum, stored off the ground, under cover, with
sufficient ventilation to prevent the buildup of flammable vapors, and at
temperatures between 40 to 95 degrees F. Do not store paint, polyurethane,
varnish, or wood stain products with materials that have a high capacity to
adsorb VOC emissions. Do not store paint, polyurethane, varnish, or wood
stain products in occupied spaces.

1.6 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance
with the following:

Work shall comply with applicable Federal, State, and local laws and
regulations. The Activity Hazard Analysis shall include analyses of the
potential impact of painting operations on painting personnel and on others
involved in and adjacent to the work zone.

1.6.1 Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA Guide 3.
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.6.2 Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the
most stringent guidance of:

a. The applicable manufacturer's Material Safety Data Sheets (MSDS) or
local regulation.

b. 29 CFR 1910.1000.

c. ACGIH 0100, threshold limit wvalues.

.7 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation
during and after installation.

.7.1 Coatings

Do not apply coating when air or substrate conditions are:
a. Less than 5 degrees F above dew point;

b. Below 50 degrees F or over 95 degrees F, unless specifically
pre-approved by the Contracting Officer and the product manufacturer.
Under no circumstances shall application conditions exceed manufacturer
recommendations.

.8 COLOR SELECTION

Colors of finish coats shall be as indicated or specified. Where not
indicated or specified, colors shall be selected by the Contracting
Officer. Manufacturers' names and color identification are used for the
purpose of color identification only. Named products are acceptable for
use only if they conform to specified requirements. Products of other
manufacturers are acceptable if the colors approximate colors indicated and
the product conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number of
coats.

Color, texture, and pattern of wall coating systems shall be as indicated

.9 LOCATION AND SURFACE TYPE TO BE PAINTED

.9.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during
performance of the work.

c. Existing coated surfaces that are damaged during performance of the
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work.
1.9.1.1 Exterior Painting

Includes new surfaces and existing coated surfaces of the buildings and
appurtenances as indicated.

1.9.2 Painting Excluded
Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as enclosed
spaces above suspended ceilings, furred spaces, attic spaces, crawl
spaces, elevator shafts and chases.

c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing
coated surfaces.

e. Hardware, fittings, and other factory finished items.
1.9.3 Mechanical and Electrical Painting
Includes field coating of exterior new and existing surfaces.

a. Where a space or surface is indicated to be painted, include the
following items unless indicated otherwise.

(1) Exposed piping, conduit, and ductwork;
(2) Supports, hangers, air grilles, and registers;
(3) Miscellaneous metalwork and insulation coverings.
b. Do not paint the following, unless indicated otherwise:
(1) New zinc-coated, aluminum, and copper surfaces under insulation
(2) New aluminum jacket on piping
1.9.4 Definitions and Abbreviations
1.9.4.1 Qualification Testing
Qualification testing is the performance of all test requirements listed in
the product specification. This testing is accomplished by MPI to qualify
each product for the MPI Approved Product List, and may also be
accomplished by Contractor's third party testing lab if an alternative to
Batch Quality Conformance Testing by MPI is desired.
1.9.4.2 Batch Quality Conformance Testing
Batch quality conformance testing determines that the product provided is

the same as the product qualified to the appropriate product
specification. This testing shall only be accomplished by MPI testing lab.
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1.9.4.3 Coating
A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/liquid suspensions on
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor deposition, vacuum, or
mechanical means such as brushing, spraying, calendaring, and roller
coating. A coating may be applied for aesthetic or protective purposes or
both. The term "coating" as used herein includes emulsions, enamels,
stains, varnishes, sealers, epoxies, and other coatings, whether used as
primer, intermediate, or finish coat. The terms paint and coating are used
interchangeably.

1.9.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.9.4.5 DSD
Degree of Surface Degradation, the MPI system of defining degree of surface
degradation. Five (5) levels are generically defined under the Assessment
sections in the MPI Maintenance Repainting Manual.

1.9.4.6 EPP

Environmentally Preferred Products, a standard for determining
environmental preferability in support of Executive Order 13101.

1.9.4.7 EXT
MPI short term designation for an exterior coating system.
1.9.4.8 INT
MPI short term designation for an interior coating system.
1.9.4.9 micron / microns
The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.
1.9.4.10 mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch,
equal to 25.4 microns or 0.0254 mm.

1.9.4.11 mm

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of
a meter.

1.9.4.12 MPI Gloss Levels
MPI system of defining gloss. Seven (7) gloss levels (Gl to G7) are
generically defined under the Evaluation sections of the MPI Manuals.

Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss
refers to G5, and Gloss refers to G6.
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Gloss levels are defined by MPI as follows:

Gloss Description Units Units

Level at 60 degrees at 85 degrees
Gl Matte or Flat 0 to 5 10 max

G2 Velvet 0 to 10 10 to 35

G3 Eggshell 10 to 25 10 to 35

G4 Satin 20 to 35 35 min

G5 Semi-Gloss 35 to 70

G6 Gloss 70 to 85

G7 High Gloss

Gloss is tested in accordance with ASTM D523. Historically, the Government
has used Flat (Gl / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6).

1.9.4.13 MPI System Number
The MPI coating system number in each Division found in either the MPI
Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).
The Division number follows the CSI Master Format.

1.9.4.14 Paint
See Coating definition.

1.9.4.15 REX

MPI short term designation for an exterior coating system used in
repainting projects or over existing coating systems.

1.9.4.16 RIN

MPI short term designation for an interior coating system used in
repainting projects or over existing coating systems.

PART 2 PRODUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer's technical data sheets for specified coatings and
solvents. Comply with applicable regulations regarding toxic and hazardous
materials.

PART 3 EXECUTION

3.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or
otherwise protect, hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
and other such items not to be coated that are in contact with surfaces to
be coated. Following completion of painting, workmen skilled in the trades
involved shall reinstall removed items. Restore surfaces contaminated by
coating materials, to original condition and repair damaged items.
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3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, o0il, disintegrated
coatings, and other foreign matter and substances deleterious to coating
performance as specified for each substrate before application of paint or
surface treatments. O0il and grease shall be removed prior to mechanical
cleaning. Cleaning shall be programmed so that dust and other contaminants
will not fall on wet, newly painted surfaces. Exposed ferrous metals such
as nail heads on or in contact with surfaces to be painted with
water-thinned paints, shall be spot-primed with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
compatible with the coating specified for the adjacent areas.

3.2.1 Additional Requirements for Preparation of Surfaces With Existing
Coatings

Before application of coatings, perform the following on surfaces covered
by soundly-adhered coatings, defined as those which cannot be removed with
a putty knife:

a. Test existing finishes for lead before sanding, scraping, or removing.
If lead is present, refer to paragraph Toxic Materials.

b. Wipe previously painted surfaces to receive solvent-based coatings,
except stucco and similarly rough surfaces clean with a clean, dry
cloth saturated with mineral spirits, ASTM D235. Allow surface to
dry. Wiping shall immediately precede the application of the first
coat of any coating, unless specified otherwise.

c. Sand existing glossy surfaces to be painted to reduce gloss. Brush, and
wipe clean with a damp cloth to remove dust.

d. The requirements specified are minimum. Comply also with the
application instructions of the paint manufacturer.

e. Previously painted surfaces specified to be repainted or damaged during
construction shall be thoroughly cleaned of all grease, dirt, dust or

other foreign matter.

f. Blistering, cracking, flaking and peeling or other deteriorated
coatings shall be removed.

g. Chalk shall be removed so that when tested in accordance with ASTM D4214,
the chalk resistance rating is no less than 8.

h. Slick surfaces shall be roughened. Damaged areas such as, but not
limited to, nail holes, cracks, chips, and spalls shall be repaired
with suitable material to match adjacent undamaged areas.

i. Edges of chipped paint shall be feather edged and sanded smooth.

j. Rusty metal surfaces shall be cleaned as per SSPC requirements.
Solvent, mechanical, or chemical cleaning methods shall be used to

provide surfaces suitable for painting.

k. New, proposed coatings shall be compatible with existing coatings.
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3

3

3

2.2

Existing Coated Surfaces with Minor Defects

Sand, spackle, and treat minor defects to render them smooth. Minor
defects are defined as scratches, nicks, cracks, gouges, spalls,
alligatoring, chalking, and irregularities due to partial peeling of
previous coatings. Remove chalking by sanding so that when tested in
accordance with ASTM D4214, the chalk rating is not less than 8.

.2.3

Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a.

b.

.3.2

For

Surfaces containing large areas of minor defects;
Surfaces containing more than 20 percent peeling area; and

Surfaces designated by the Contracting Officer, such as surfaces where
rust shows through existing coatings.

Substrate Repair

Repair substrate surface damaged during coating removal;

Sand edges of adjacent soundly-adhered existing coatings so they are
tapered as smooth as practical to areas involved with coating removal;
and

Clean and prime the substrate as specified.

PREPARATION OF METAL SURFACES

Existing and New Ferrous Surfaces

Ferrous Surfaces including Shop-coated Surfaces and Small Areas That
Contain Rust, Mill Scale and Other Foreign Substances: Solvent clean or
detergent wash in accordance with SSPC SP 1 to remove oil and grease.
Where shop coat is missing or damaged, clean according to SSPC SP 2.
Shop-coated ferrous surfaces shall be protected from corrosion by
treating and touching up corroded areas immediately upon detection.

Final Ferrous Surface Condition:

tool cleaned surfaces, the requirements are stated in SSPC SP 2 and

SSPC SP 3. As a visual reference, cleaned surfaces shall be similar to
photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in
SSPC 7/NACE No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2. As a
visual reference, cleaned surfaces shall be similar to photographs in
SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in
SSPC SP 12/NACE No.5. As a visual reference, cleaned surfaces shall be
similar to photographs in SSPC VIS 4/NACE VIS 7.

.3.3

a.

Galvanized Surfaces

New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation
Products: Clean with solvent, or non-alkaline detergent solution in
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accordance with SSPC SP 1. If the galvanized metal has been passivated
or stabilized, the coating shall be completely removed by brush-off
abrasive blast. New galvanized steel to be coated shall not be
"passivated" or "stabilized" If the absence of hexavalent stain
inhibitors is not documented, test as described in ASTM Dé6386, Appendix
X2, and remove by one of the methods described therein.

b. Galvanized with Slight Coating Deterioration or with Little or No
Rusting: Water jetting to SSPC SP 12/NACE No.5 WJ3 to remove loose
coating from surfaces with less than 20 percent coating deterioration
and no blistering, peeling, or cracking. Use inhibitor as recommended
by the coating manufacturer to prevent rusting.

3.3.4 Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal
surfaces.

Surface Cleaning: Solvent clean in accordance with SSPC SP 1 and wash with
mild non-alkaline detergent to remove dirt and water soluble contaminants.

3.4 PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
3.4.1 Concrete and Masonry

a. Curing: Concrete, stucco and masonry surfaces shall be allowed to cure
at least 30 days before painting, except concrete slab on grade, which
shall be allowed to cure 90 days before painting.

b. Surface Cleaning: Remove the following deleterious substances.

(1) Dirt, Chalking, Grease, and 0Oil: Wash new and existing uncoated
surfaces with a solution composed of 1/2 cup trisodium phosphate,
1/4 cuphousehold detergent, and 4 quarts of warm water. Then
rinse thoroughly with fresh water. Wash existing coated surfaces
with a suitable detergent and rinse thoroughly. For large areas,
water blasting may be used.

(2) Fungus and Mold: Wash new , existing coated, surfaces with a
solution composed of 1/2 cup trisodium phosphate, 1/4 cup
household detergent, 1 quart 5 percent sodium hypochlorite
solution and 3 quarts of warm water. Rinse thoroughly with fresh
water.

(3) Paint and Loose Particles: Remove by wire brushing.

(4) Efflorescence: Remove by scraping or wire brushing followed by
washing with a 5 to 10 percent by weight aqueous solution of
hydrochloric (muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
workman, at one time.

c. Cosmetic Repair of Minor Defects: Repair or f£ill mortar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

d. Allowable Moisture Content: Latex coatings may be applied to damp

surfaces, but not to surfaces with droplets of water. Do not apply

SECTION 09 90 00 Page 14



Roof Repair / Replacement 15140055
Building 1784

epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 1lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM F1869. 1In all cases follow
manufacturers recommendations. Allow surfaces to cure a minimum of 30
days before painting.

3.4.2 Gypsum Board, Plaster

a. Surface Cleaning: Plaster shall be clean and free from loose matter;
gypsum board shall be dry. Remove loose dirt and dust by brushing with
a soft brush, rubbing with a dry cloth, or vacuum-cleaning prior to
application of the first coat material. A damp cloth or sponge may be
used if paint will be water-based.

b. Repair of Minor Defects: Prior to painting, repair joints, cracks,
holes, surface irregularities, and other minor defects with patching
plaster or spackling compound and sand smooth.

c. Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not surfaces with droplets of water. Do not apply
epoxies to damp surfaces as determined by ASTM D4263. New plaster to
be coated shall have a maximum moisture content of 8 percent, when
measured in accordance with ASTM D4444, Method A, unless otherwise
authorized. In addition to moisture content requirements, allow new
plaster to age a minimum of 30 days before preparation for painting.

3.5 APPLICATION
3.5.1 Coating Application

Painting practices shall comply with applicable federal, state and local
laws enacted to insure compliance with Federal Clean Air Standards. Apply
coating materials in accordance with SSPC PA 1. SSPC PA 1 methods are
applicable to all substrates, except as modified herein.

At the time of application, paint shall show no signs of deterioration.
Uniform suspension of pigments shall be maintained during application.

Unless otherwise specified or recommended by the paint manufacturer, paint
may be applied by brush, roller, or spray. Use trigger operated spray
nozzles for water hoses. Rollers for applying paints and enamels shall be
of a type designed for the coating to be applied and the surface to be
coated. Wear protective clothing and respirators when applying oil-based
paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform
thickness and free from runs, drops, ridges, waves, pinholes or other
voids, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats.
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a. Drying Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to present topcoat
adhesion problems. Provide each coat in specified condition to receive
next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate
coats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subsequent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of
subsequent coatings. Each coat shall cover surface of preceding coat
or surface completely, and there shall be a visually perceptible
difference in shades of successive coats.

c. Finished Surfaces: Provide finished surfaces free from runs, drops,
ridges, waves, laps, brush marks, and variations in colors.

3.5.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory to suit surface, temperature, weather conditions,
application methods, or for the type of paint being used. Obtain written
permission from the Contracting Officer to use thinners. The written
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to
application with not more than 1 pint of suitable thinner per gallon. The
use of thinner shall not relieve the Contractor from obtaining complete
hiding, full film thickness, or required gloss. Thinning shall not cause
the paint to exceed limits on volatile organic compoundsg. Paints of
different manufacturers shall not be mixed.

3.5.3 Two-Component Systems
Two-component systems shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as recommended by the manufacturer for each type of
substrate.

3.5.4 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective
specifications listed in the following Tables:

Table
Division 3. Exterior Concrete Paint Table
Division 4. Exterior Concrete Masonry Units Paint Table

Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table

a. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes,
enamels, undercoats, and other coatings to a minimum dry film thickness
of 1.5 mil each coat unless specified otherwise in the Tables. Coating
thickness where specified, refers to the minimum dry film thickness.

b. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which

have not been specified, the same as surfaces having similar conditions
of exposure.
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c. Existing Surfaces Damaged During Performance of the Work, Including New
Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
(2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

d. Existing Coated Surfaces To Be Painted: Apply coatings conforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces
where existing coatings are soundly adhered and in good condition. Do
not omit undercoats or primers.

3.6 COATING SYSTEMS FOR METAL
Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is
cleaned, to surfaces that meet all specified surface preparation
requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings
to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5
mils DFT immediately prior to application of epoxy or urethane coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and
tubing at the mill is not to be considered a shop coat, but shall be
overcoated with the specified ferrous-metal primer prior to application
of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.
On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.

3.7 COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES
Apply coatings of Tables in Division 3, 4 and 9 for Exterior and Interior.
3.8 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate

mobility of moving components, including swinging and sliding doors,

cabinets, and windows with operable sash, for inspection by the Contracting

Officer. Perform this demonstration after appropriate curing and drying

times of coatings have elapsed and prior to invoicing for final payment.

3.9 WASTE MANAGEMENT
As specified in the Waste Management Plan and as follows. Do not use

kerosene or any such organic solvents to clean up water based paints.
Properly dispose of paints or solvents in designated containers. Close and
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seal partially used containers of paint to maintain quality as necessary
for reuse. Store in protected, well-ventilated, fire-safe area at moderate
temperature. Place materials defined as hazardous or toxic waste in
designated containers. Where local options exist for leftover paint
recycling, collect all waste paint by type and provide for delivery to
recycling or collection facility for reuse by local organizations.

3.10 PAINT TABLES
All DFT's are minimum values.
3.10.1 EXTERIOR PAINT TABLES
DIVISION 3: EXTERTIOR CONCRETE PAINT TABLE
A. New and uncoated existing concrete;

vertical surfaces, including undersides of balconies and soffits but
excluding tops of slabs:

1. Latex
New; MPI EXT 3.1A-G2 (Flat) / Existing; MPI REX 3.1A-G2 (Flat)
Primer: Intermediate: Topcoat:
MPI 10 MPI 10 MPI 10
System DFT: 3.5 mils

New; MPI EXT 3.1A-G5 (Semigloss) / Existing; MPI EXT 3.1A-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 11 MPI 11 MPI 11
System DFT: 3.5 mils

New; MPI EXT 3.1A-G6 (Gloss) / Existing; MPI REX 3.1A-G6 (Gloss)

Primer: Intermediate: Topcoat:

MPI 119 MPI 119 MPI 119

System DFT: 3.5 mils
Primer as recommended by manufacturer. Topcoat: Coating to match adjacent
surfaces.

C. New and uncoated existing and Existing, previously painted concrete,
elastomeric System; vertical surfaces, including undersides of balconies
and soffits but excluding tops of slabs:

1. Elastomeric Coating
New; MPI EXT 3.1F / Existing; MPI REX 3.1F

Primer: Intermediate: Topcoat:

Per Manufacturer MPI 113 MPI 113

System DFT: 16 mils

Primer as recommended by manufacturer. Topcoat: Coating to match
adjacent surfaces. Surface preparation and number of coats in accordance

with manufacturer's instructions.

NOTE: Apply sufficient coats of MPI 113 to achieve a minimum dry film
thickness of 16 mils.
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DIVISION 4: EXTERIOR CONCRETE MASONRY UNITS PAINT TABLE

A. New and Existing concrete masonry on uncoated surface:

1. Latex
New; MPI EXT 4.2A-Gl1 (Flat) / Existing; MPI REX 4.2A-G1l (Flat)
Block Filler: Primer: Intermediate: Topcoat:
MPI 4 N/A MPI 10 MPI 10
System DFT: 11 mils
Topcoat: Coating to match adjacent surfaces.

B. New and Existing concrete masonry, elastomeric system; on uncoated
surface:

1. Elastomeric Coating
New; MPI EXT 4.2D / Existing; MPI REX 4.2D

Primer: Intermediate: Topcoat:

Per Manufacturer MPT 113 MPI 113

System DFT: 16 mils

Primer as recommended by manufacturer. Topcoat: Coating to match
adjacent surfaces. Surface preparation and number of coats in

accordance with manufacturer's instructions.
NOTE: Apply sufficient coats of MPI 113 to achieve a minimum dry film
thickness of 16 mils.
DIVISION 5: EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE
STEEL / FERROUS SURFACES

A. New Steel that has been hand or power tool cleaned to SSPC SP 2 or
SSPC SP 3

1. Alkyd
New; MPI EXT 5.1Q0-G5 (Semigloss) Existing; MPI REX 5.1D-G5
Primer: Intermediate: Topcoat:
MPI 23 MPI 94 MPI 94
System DFT: 5.25 mils

EXTERIOR GALVANIZED SURFACES
B. New Galvanized surfaces:

1. Cementitious primer / Latex
MPI EXT 5.3A-Gl1 (Flat)

Primer: Intermediate: Topcoat:
MPTI 26 MPT 10 MPT 10
System DFT: 4.5 mils

2. Waterborne Primer / Latex
MPI EXT 5.3H-G1 (Flat)

Primer: Intermediate: Topcoat:
MPT 134 MPT 10 MPT 10
System DFT: 4.5 mils

3. Waterborne Primer / Waterborne Light Industrial Coating
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EXTERIOR GALVANIZED SURFACES
MPI EXT 5.3J-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 134 MPI 163 MPI 163
System DFT: 4.5 mils

4. Epoxy Primer / Waterborne Light Industrial Coating
MPI EXT 5.3K-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 101 MPI 163 MPI 163
System DFT: 5 mils

EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)

I. Aluminum, aluminum alloy and other miscellaneous non-ferrous metal items
not otherwise specified except hot metal surfaces, roof surfaces, and new
prefinished equipment. Match surrounding finish:

1. Alkyd
MPI EXT 5.4F-Gl1 (Flat)
Primer: Intermediate: Topcoat:
MPI 95 MPI 8 MPI 8
System DFT: 5 mils

2. Waterborne Light Industrial Coating
MPI EXT 5.4G-G3 (Eggshell)

Primer: Intermediate: Topcoat:
MPI 95 MPI 161 MPI 161
System DFT: 5 mils

-- End of Section --

SECTION 09 90 00 Page 20



Roof Repair / Replacement 15140055
Building 1784

SECTION TABLE OF CONTENTS
DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING
SECTION 23 00 00
ATR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS

08/10

PART 1 GENERAL

N

U R R R R WP
N

.1 REFERENCES

SYSTEM DESCRIPTION

.1 Mechanical Equipment Identification
.2.1.1 Charts

.2.2 Service Labeling

SUBMITTALS

QUALITY ASSURANCE

.1 Prevention of Corrosion

.2 Asbestos Prohibition

.4.3 Detail Drawings

DELIVERY, STORAGE, AND HANDLING

=
=N

IS

PART 2 PRODUCTS

2

NDNDDNDNDNDDNDDNDNDDN
N WwWow-Jo Ul WwWwNE

STANDARD PRODUCTS
IDENTIFICATION PLATES
EQUIPMENT GUARDS AND ACCESS
ELECTRICAL WORK

ANCHOR BOLTS

SEISMIC ANCHORAGE

PAINTING

INDOOR AIR QUALITY

DUCT SYSTEMS

.9.1 Metal Ductwork

2.9.1.1 General Service Duct Connectors
9.2 Bird Screens and Frames

2
.10 ATR SYSTEMS EQUIPMENT
2

.10.1 Fans
2.10.1.1 Centrifugal Fans

.11 FACTORY PAINTING

PART 3 EXECUTION

w

W WUk wwwwwNhR

EXAMINATION
INSTALLATION

.2.1 Equipment and Installation
.2.2 Flexible Duct
.2.3 Metal Ductwork
2.4 Duct Test Holes
CUTTING AND PATCHING
CLEANING
PENETRATIONS
5.1 Sleeves
5.2 Framed Prepared Openings

SECTION 23 00 00 Page 1



Roof Repair / Replacement 15140055
Building 1784

.5.3 Closure Collars

.5.4 Firestopping

FIELD PAINTING OF MECHANICAL EQUIPMENT
.6.1 Temperatures less than 120 degrees F
.6.2 Finish Painting

IDENTIFICATION SYSTEMS

TESTING, ADJUSTING, AND BALANCING
CLEANING AND ADJUSTING

0 OPERATION AND MAINTENANCE

1 Operation and Maintenance Manuals
.2 Operation And Maintenance Training

w

w www
WWwWwRERE WO -Jwwo ww

-- End of Section Table of Contents --

SECTION 23 00 00 Page 2



Roof Repair / Replacement 15140055
Building 1784

SECTION 23 00 00

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS
08/10

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)
AMCA 201 (2002; R 2011) Fans and Systems

AMCA 210 (2007) Laboratory Methods of Testing Fans
for Aerodynamic Performance Rating

AMCA 300 (2008) Reverberant Room Method for Sound
Testing of Fans

AMCA 301 (1990; INT 2007) Methods for Calculating
Fan Sound Ratings from Laboratory Test Data

ATIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI Guideline D (1996) Application and Installation of
Central Station Air-Handling Units

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)

ABMA 11 (2014) Load Ratings and Fatigue Life for
Roller Bearings

ABMA 9 (1990; ERTA 2012; S 2013) Load Ratings and
Fatigue Life for Ball Bearings

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND ATR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 62.1 (2010; Errata 2011; INT 3 2012; INT 4
2012; INT 5 2013) Ventilation for
Acceptable Indoor Air Quality

ASTM INTERNATIONAL (ASTM)
ASTM Al1l23/A123M (2013) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products
ASTM A53/A53M (2012) Standard Specification for Pipe,

Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless
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ASTM A924/A924M (2013) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM B117 (2011) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM B766 (1986; R 2008) Standard Specification for
Electrodeposited Coatings of Cadmium

ASTM C553 (2013) Standard Specification for Mineral
Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications

ASTM D1654 (2008) Evaluation of Painted or Coated
Specimens Subjected to Corrosive
Environments

ASTM D3359 (2009; E 2010; R 2010) Measuring Adhesion

by Tape Test
ASTM D520 (2000; R 2011) Zinc Dust Pigment

ASTM E2016 (2011) Standard Specification for
Industrial Woven Wire Cloth

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
NEMA MG 1 (2011; Errata 2012) Motors and Generators
NEMA MG 10 (2013) Energy Management Guide for
Selection and Use of Fixed Frequency
Medium AC Squirrel-Cage Polyphase

Induction Motors

NEMA MG 11 (1977; R 2012) Energy Management Guide for
Selection and Use of Single Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (2010) Standard Methods of Fire Tests for
Flame Propagation of Textiles and Films

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION

(SMACNA)
SMACNA 1966 (2005) HVAC Duct Construction Standards
Metal and Flexible, 3rd Edition
SMACNA 1981 (2008) Seismic Restraint Manual Guidelines

for Mechanical Systems, 3rd Edition
UNDERWRITERS LABORATORIES (UL)

UL 6 (2007; reprint Nov 2010) Electrical Rigid
Metal Conduit-Steel

UL 705 (2004; Reprint Dec 2013) Standard for
Power Ventilators
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1.

UL Bld Mat Dir (2012) Building Materials Directory
2 SYSTEM DESCRIPTION

Furnish ductwork, piping offsets, fittings, and accessories as required to
provide a complete installation. Coordinate the work of the different
trades to avoid interference between piping, equipment, structural, and
electrical work. Provide complete, in place, all necessary offsets in
piping and ductwork, and all fittings, and other components, required to
install the work as indicated and specified.

.2.1 Mechanical Equipment Identification

The number of charts and diagrams shall be equal to or greater than the
number of mechanical equipment rooms. Where more than one chart or diagram
per space is required, mount these in edge pivoted, swinging leaf, extruded
aluminum frame holders which open to 170 degrees.

.2.1.1 Charts

Provide chart listing of equipment by designation numbers and capacities
such as flow rates, pressure and temperature differences, heating and
cooling capacities, horsepower, pipe sizes, and voltage and current
characteristics.

.2.2 Service Labeling

Label equipment, including fans, air handlers, terminal units, etc. with
labels made of self-sticking, plastic film designed for permanent
installation. Labels shall be in accordance with the typical examples
below:

SERVICE LABEL AND TAG
DESIGNATION

Exhaust Fan Number EF -

Gravity Ventilator GV -

Number

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G
SD-03 Product Data

Centrifugal Fans

SD-08 Manufacturer's Instructions
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Manufacturer's Installation Instructions
Operation and Maintenance Training

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals; G
Centrifugal Fans; G

.4 QUALITY ASSURANCE

Except as otherwise specified, approval of materials and equipment is based
on manufacturer's published data.

a. Where materials and equipment are specified to conform to the standards
of the Underwriters Laboratories, the label of or listing with
reexamination in UL Bld Mat Dir, and UL 6 is acceptable as sufficient
evidence that the items conform to Underwriters Laboratories
requirements. In lieu of such label or listing, submit a written
certificate from any nationally recognized testing agency, adequately
equipped and competent to perform such services, stating that the items
have been tested and that the units conform to the specified
requirements. Outline methods of testing used by the specified
agencies.

b. Where materials or equipment are specified to be constructed or tested,
or both, in accordance with the standards of the ASTM International
(ASTM), the ASME International (ASME), or other standards, a
manufacturer's certificate of compliance of each item is acceptable as
proof of compliance.

c. Conformance to such agency requirements does not relieve the item from
compliance with other requirements of these specifications.

4.1 Prevention of Corrosion

Protect metallic materials against corrosion. Manufacturer shall provide
rust-inhibiting treatment and standard finish for the equipment

enclosures. Do not use aluminum in contact with earth, and where connected
to dissimilar metal. Protect aluminum by approved fittings, barrier
material, or treatment. Ferrous parts such as anchors, bolts, braces,
boxes, bodies, clamps, fittings, guards, nuts, pins, rods, shims, thimblesg,
washers, and miscellaneous parts not of corrosion-resistant steel or
nonferrous materials shall be hot-dip galvanized in accordance with

ASTM A123/A123M for exterior locations and cadmium-plated in conformance
with ASTM B766 for interior locations. Include illustrations of product
markings, and the number of each type of bolt to be furnished in the
certification.

4.2 Asbestos Prohibition

Do not use asbestos and asbestos-containing products.

.4.3 Detail Drawings

Submit detail drawings showing equipment layout, including assembly and
installation details and electrical connection diagrams; ductwork layout
showing the location of all supports and hangers, typical hanger details,
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gauge reinforcement, reinforcement spacing rigidity classification, and
static pressure and seal classifications. Include any information required
to demonstrate that the system has been coordinated and functions properly
as a unit on the drawings and show equipment relationship to other parts of
the work, including clearances required for operation and maintenance.
Submit drawings showing bolt-setting information, and foundation bolts
prior to concrete foundation construction for all equipment indicated or
required to have concrete foundations. Submit function designation of the
equipment and any other requirements specified throughout this Section with
the shop drawings.

.5 DELIVERY, STORAGE, AND HANDLING

Protect stored equipment at the jobsite from the weather, humidity and
temperature variations, dirt and dust, or other contaminants.
Additionally, cap or plug all pipes until installed.

PART 2 PRODUCTS

2

.1 STANDARD PRODUCTS

Provide components and equipment that are "standard products" of a
manufacturer regularly engaged in the manufacturing of products that are of
a similar material, design and workmanship. "Standard products" is defined
as being in satisfactory commercial or industrial use for 2 years before
bid opening, including applications of components and equipment under
similar circumstances and of similar size, satisfactorily completed by a
product that is sold on the commercial market through advertisements,
manufacturers' catalogs, or brochures. Products having less than a 2-year
field service record are acceptable if a certified record of satisfactory
field operation, for not less than 6000 hours exclusive of the
manufacturer's factory tests, can be shown. Provide equipment items that
are supported by a service organization. In product categories covered by
ENERGY STAR or the Federal Energy Management Program, provide equipment
that is listed on the ENERGY STAR Qualified Products List or that meets or
exceeds the FEMP-designated Efficiency Requirements.

.2 IDENTIFICATION PLATES

In addition to standard manufacturer's identification plates, provide
engraved laminated phenolic identification plates for each piece of
mechanical equipment. Identification plates are to designate the function
of the equipment. Submit designation with the shop drawings.
Identification plates shall be three layers, black-white-black, engraved to
show white letters on black background. Letters shall be upper case.
Identification plates 1-1/2-inches high and smaller shall be 1/16-inch
thick, with engraved lettering 1/8-inch high; identification plates larger
than 1-1/2-inches high shall be 1/8-inch thick, with engraved lettering of
suitable height. Identification plates 1-1/2-inches high and larger shall
have beveled edges. 1Install identification plates using a compatible
adhesive.

.3 EQUIPMENT GUARDS AND ACCESS

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact
according to OSHA requirements.
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.4 ELECTRICAL WORK

a. Provide motors, controllers, integral disconnects, contactors, and
controls with their respective pieces of equipment, except controllers
indicated as part of motor control centers. Provide electrical
equipment, including motors and wiring, as specified in Section
INTERIOR DISTRIBUTION SYSTEM. Provide manual or automatic control and
protective or signal devices required for the operation specified and
control wiring required for controls and devices specified, but not
shown. For packaged equipment, include manufacturer provided
controllers with the required monitors and timed restart.

b. For single-phase motors, provide high-efficiency type,
fractional-horsepower alternating-current motors, including motors that
are part of a system, in accordance with NEMA MG 11. Integral size
motors shall be the premium efficiency type in accordance with NEMA MG 1.

c. For polyphase motors, provide squirrel-cage medium induction motors,
including motors that are part of a system , and that meet the
efficiency ratings for premium efficiency motors in accordance with
NEMA MG 1. Select premium efficiency polyphase motors in accordance
with NEMA MG 10.

d. Provide motors in accordance with NEMA MG 1 and of sufficient size to
drive the load at the specified capacity without exceeding the
nameplate rating of the motor. Provide motors rated for continuous
duty with the enclosure specified. Provide motor duty that allows for
maximum frequency start-stop operation and minimum encountered interval
between start and stop. Provide motor torque capable of accelerating
the connected load within 20 seconds with 80 percent of the rated
voltage maintained at motor terminals during one starting period.
Provide motor starters complete with thermal overload protection and
other necessary appurtenances. Fit motor bearings with grease supply
fittings and grease relief to outside of the enclosure.

.5 ANCHOR BOLTS

Provide anchor bolts for equipment placed on concrete equipment pads or on
concrete slabs. Bolts to be of the size and number recommended by the
equipment manufacturer and located by means of suitable templates.
Installation of anchor bolts shall not degrade the surrounding concrete.

.6 SEISMIC ANCHORAGE

Anchor equipment in accordance with applicable seismic criteria for the
area and as defined in SMACNA 1981

.7 PAINTING

Paint equipment units in accordance with approved equipment manufacturer's
standards unless specified otherwise. Field retouch only if approved.
Otherwise, return equipment to the factory for refinishing.

.8 INDOOR AIR QUALITY

Provide equipment and components that comply with the requirements of
ASHRAE 62.1 unless more stringent requirements are specified herein.

SECTION 23 00 00 Page 8



Roof Repair / Replacement 15140055
Building 1784

2.9 DUCT SYSTEMS
2.9.1 Metal Ductwork

Provide metal ductwork construction, including all fittings and components,
that complies with SMACNA 1966, as supplemented and modified by this
specification

a. Provide radius type elbows with a centerline radius of 1.5 times the
width or diameter of the duct where space permits. Otherwise, elbows
having a minimum radius equal to the width or diameter of the duct or
square elbows with factory fabricated turning vanes are allowed.

b. Provide ductwork that meets the requirements of Seal Class A. Provide
ductwork in VAV systems upstream of the VAV boxes that meets the
requirements of Seal Class A.

c. Provide sealants that conform to fire hazard classification or 25 and
50 and are suitable for the range of air distribution and ambient
temperatures to which it is exposed. Do not use pressure sensitive
tape as a sealant.

d. Make spiral lock seam duct, and flat oval with duct sealant and lock
with not less than 3 equally spaced drive screws or other approved
methods indicated in SMACNA 1966. Apply the sealant to the exposed
male part of the fitting collar so that the sealer is on the inside of
the joint and fully protected by the metal of the duct fitting. Apply
one brush coat of the sealant over the outside of the joint to at least
2 inch band width covering all screw heads and joint gap. Dents in the
male portion of the slip fitting collar are not acceptable. Fabricate
outdoor air intake ducts and plenums with watertight soldered or brazed
joints and seams.

2.9.1.1 General Service Duct Connectors

Provide a flexible duct connector approximately 6 inches in width where
sheet metal connections are made to fans or where ducts of dissimilar
metals are connected. For round/oval ducts, secure the flexible material
by stainless steel or zinc-coated, iron clinch-type draw bands. For
rectangular ducts, install the flexible material locked to metal collars
using normal duct construction methods. Provide a composite connector
system that complies with NFPA 701 and is classified as "flame-retardent
fabrics" in UL Bld Mat Dir.

2.9.2 Bird Screens and Frames
Provide bird screens that conform to ASTM E2016, No. 2 mesh, aluminum or
stainless steel. Provide "medium-light" rated aluminum screens. Provide
"light" rated stainless steel screens. Provide removable type frames
fabricated from either stainless steel or extruded aluminum.

2.10 AIR SYSTEMS EQUIPMENT

2.10.1 Fans
Test and rate fans according to AMCA 210. Calculate system effect on air
moving devices in accordance with AMCA 201 where installed ductwork differs

from that indicated on drawings. Install air moving devices to minimize
fan system effect. Where system effect is unavoidable, determine the most
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effective way to accommodate the inefficiencies caused by system effect on
the installed air moving device. The sound power level of the fans shall
not exceed 85 dBA when tested according to AMCA 300 and rated in accordance
with AMCA 301. Provide all fans with an AMCA seal. Connect fans to the
motors either directly or indirectly with V-belt drive. Use V-belt drives
designed for not less than 120 percent of the connected driving capacity.
Provide variable pitch motor sheaves for 15 hp and below, and fixed pitch
as defined by AHRI Guideline D (A fixed-pitch sheave is provided on both
the fan shaft and the motor shaft. This is a non-adjustable speed drive.).
Select variable pitch sheaves to drive the fan at a speed which can produce
the specified capacity when set at the approximate midpoint of the sheave
adjustment. When fixed pitch sheaves are furnished, provide a replaceable
sheave when needed to achieve system air balance. Provide motors for
V-belt drives with adjustable rails or bases. Provide removable metal
guards for all exposed V-belt drives, and provide speed-test openings at
the center of all rotating shafts. Provide fans with personnel screens or
guards on both suction and supply ends, except that the screens need not be
provided, unless otherwise indicated, where ducts are connected to the

fan. Provide fan and motor assemblies with vibration-isolation supports or
mountings as indicated. Use vibration-isolation units that are standard
products with published loading ratings. Select each fan to produce the
capacity required at the fan static pressure indicated. Provide sound
power level as indicated. Obtain the sound power level values according to
AMCA 300. Provide standard AMCA arrangement, rotation, and discharge as
indicated. Provide power ventilators that conform to UL 705 and have a UL
label.

2.10.1.1 Centrifugal Fans

Provide fully enclosed, single-width single-inlet, or double-width
double-inlet centrifugal fans, with AMCA Pressure Class I, II, or III as
required or indicated for the design system pressure. Provide impeller
wheels that are rigidly constructed and accurately balanced both statically
and dynamically. Provide sleeve type, self-aligning and self-oiling
bearings with oil reservoirs, or precision self-aligning roller or
ball-type with accessible grease fittings or permanently lubricated type.
Connect grease fittings to tubing for serviceability from a single
accessible point. Provide L50 rated bearing life at not less than 200,000
hours as defined by ABMA 9 and ABMA 11. Provide steel, accurately finished
fan shafts, with key seats and keys for impeller hubs and fan pulleys.
Provide fan outlets of ample proportions, designed for the attachment of
angles and bolts for attaching flexible connections. Unless otherwise
indicated, provide motors that do not exceed 1800 rpm.

2.11 FACTORY PAINTING

Factory paint new equipment, which are not of galvanized construction.
Paint with a corrosion resisting paint finish according to ASTM Al23/A123M
or ASTM A924/A924M. Clean, phosphatize and coat internal and external
ferrous metal surfaces with a paint finish which has been tested according
to ASTM B117, ASTM D1654, and ASTM D3359. Submit evidence of satisfactory
paint performance for a minimum of 125 hours for units to be installed
indoors and 500 hours for units to be installed outdoors. Provide rating
of failure at the scribe mark that is not less than 6, average creepage not
greater than 1/8 inch. Provide rating of the inscribed area that is not
less than 10, no failure. On units constructed of galvanized steel that
have been welded, provide a final shop docket of zinc-rich protective paint
on exterior surfaces of welds or welds that have burned through from the
interior according to ASTM D520 Type I.
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Factory painting that has been damaged prior to acceptance by the
Contracting Officer shall be field painted in compliance with the
requirements of paragraph FIELD PAINTING OF MECHANICAL EQUIPMENT.

PART 3 EXECUTION
3.1 EXAMINATION

After becoming familiar with all details of the work, verify all dimensions
in the field, and advise the Contracting Officer of any discrepancy before
performing the work.

3.2 INSTALLATION

a. Install materials and equipment in accordance with the requirements of
the contract drawings and approved manufacturer's installation
instructions. Accomplish installation by workers skilled in this type
of work. Perform installation so that there is no degradation of the
designed fire ratings of walls, partitions, ceilings, and floors.

b. No installation is permitted to block or otherwise impede access to any
existing machine or system. Install all hinged doors to swing open a
minimum of 120 degrees. Provide an area in front of all access doors
that clears a minimum of 3. 1In front of all access doors to electrical
circuits, clear the area the minimum distance to energized circuits as
specified in OSHA Standards, part 1910.333 (Electrical-Safety Related
work practices)and an additional 3 feet.

c. Except as otherwise indicated, install emergency switches and alarms in
conspicuous locations. Mount all indicators, to include gauges,
meters, and alarms in order to be easily visible by people in the area.

3.2.1 Equipment and Installation

Provide frames and supports for tanks, compressors, pumps, valves, air
handling units, fans, coils, dampers, and other similar items requiring
supports. Floor mount or ceiling hang air handling units as indicated.
Anchor and fasten as detailed. Set floor-mounted equipment on not less than

6 inch concrete pads or curbs doweled in place unless otherwise
indicated. Make concrete foundations heavy enough to minimize the
intensity of the vibrations transmitted to the piping, duct work and the
surrounding structure, as recommended in writing by the equipment
manufacturer. In lieu of a concrete pad foundation, build a concrete
pedestal block with isolators placed between the pedestal block and the
floor. Make the concrete foundation or concrete pedestal block a mass not
less than three times the weight of the components to be supported.
Provide the lines connected to the pump mounted on pedestal blocks with
flexible connectors.

3.2.2 Flexible Duct
Install pre-insulated flexible duct in accordance with the latest printed
instructions of the manufacturer to ensure a vapor tight joint. Provide

hangers, when required to suspend the duct, of the type recommended by the
duct manufacturer and set at the intervals recommended.
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.2.3 Metal Ductwork

Install according to SMACNA 1966 unless otherwise indicated. Install duct
supports for sheet metal ductwork according to SMACNA 1966, unless
otherwise specified. Do not use friction beam clamps indicated in

SMACNA 1966. Anchor risers on high velocity ducts in the center of the
vertical run to allow ends of riser to move due to thermal expansion.
Erect supports on the risers that allow free vertical movement of the
duct. Attach supports only to structural framing members and concrete
slabs. Do not anchor supports to metal decking unless a means is provided
and approved for preventing the anchor from puncturing the metal decking.
Where supports are required between structural framing members, provide
suitable intermediate metal framing. Where C-clamps are used, provide
retainer clips.

.2.4 Duct Test Holes

Provide holes with closures or threaded holes with plugs in ducts and
plenumg as indicated or where necessary for the use of pitot tube in
balancing the air system. Plug insulated duct at the duct surface, patched
over with insulation and then marked to indicate location of test hole if
needed for future use.

.3 CUTTING AND PATCHING

Install work in such a manner and at such time that a minimum of cutting
and patching of the building structure is required. Make holes in exposed
locations, in or through existing floors, by drilling and smooth by
sanding. Use of a jackhammer is permitted only where specifically
approved. Make holes through masonry walls to accommodate sleeves with an
iron pipe masonry core saw.

.4 CLEANING

Thoroughly clean surfaces of piping and equipment that have become covered
with dirt, plaster, or other material during handling and construction
before such surfaces are prepared for final finish painting or are enclosed
within the building structure. Before final acceptance, clean mechanical
equipment, including piping, ducting, and fixtures, and free from dirt,
grease, and finger marks. When the work area is in an occupied space such
as office, laboratory or warehouse protect all furniture and equipment from
dirt and debris. Incorporate housekeeping for field construction work
which leaves all furniture and equipment in the affected area free of
construction generated dust and debris; and, all floor surfaces
vacuum-swept clean.

.5 PENETRATIONS

Provide sleeves and prepared openings for duct mains, branches, and other

penetrating items, and install during the construction of the surface to be
penetrated. Cut sleeves flush with each surface. Place sleeves for round
duct 15 inches and smaller. Build framed, prepared openings for round duct

larger than 15 inches and square, rectangular or oval ducts. Sleeves and
framed openings are also required where grilles, registers, and diffusers
are installed at the openings. Provide one inch clearance between

penetrating and penetrated surfaces except at grilles, registers, and
diffusers. Pack spaces between sleeve or opening and duct or duct
insulation with mineral fiber conforming with ASTM C553, Type 1, Class B-2.
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.5.1 Sleeves

Fabricate sleeves, except as otherwise specified or indicated, from 20 gauge
thick mill galvanized sheet metal. Where sleeves are installed in bearing
walls or partitions, provide black steel pipe conforming with ASTM A53/A53M,
Schedule 20.

.5.2 Framed Prepared Openings

Fabricate framed prepared openings from 20 gauge galvanized steel, unless
otherwise indicated.

.5.3 Closure Collars

Provide closure collars of a minimum 4 inches wide, unless otherwise
indicated, for exposed ducts and items on each side of penetrated surface,
except where equipment is installed. 1Install collar tight against the
surface and fit snugly around the duct or insulation. Grind sharp edges
smooth to prevent damage to penetrating surface. Fabricate collars for
round ducts 15 inches in diameter or less from 20 gauge galvanized steel.
Fabricate collars for square and rectangular ducts, or round ducts with
minimum dimension over 15 inches from 18 gauge galvanized steel. Fabricate
collars for square and rectangular ducts with a maximum side of 15 inches
or less from 20 gauge galvanized steel. Install collars with fasteners a
maximum of 6 inches on center. Attach to collars a minimum of 4 fasteners
where the opening is 12 inches in diameter or less, and a minimum of 8
fasteners where the opening is 20 inches in diameter or less.

.5.4 Firestopping

Where ducts pass through fire-rated wallsg, fire partitions, and fire rated
chase walls, seal the penetration with fire stopping materials as specified
in Section FIRESTOPPING.

.6 FIELD PAINTING OF MECHANICAL EQUIPMENT

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces
need not be painted. Apply coatings to clean dry surfaces. Clean the
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and
solvent degreasing prior to application of paint, except clean to bare
metal on metal surfaces subject to temperatures in excess of 120 degrees F.
Where more than one coat of paint is specified, apply the second coat after
the preceding coat is thoroughly dry. Lightly sand damaged painting and
retouch before applying the succeeding coat. Provide aluminum or light
gray finish coat.

.6.1 Temperatures less than 120 degrees F

Immediately after cleaning, apply one coat of pretreatment primer applied
to a minimum dry film thickness of 0.3 mil, one coat of primer applied to a
minimum dry film thickness of one mil; and two coats of enamel applied to a
minimum dry film thickness of one mil per coat to metal surfaces subject to
temperatures less than 120 degrees F.

.6.2 Finish Painting

The requirements for finish painting of items only primed at the factory,
and surfaces not specifically noted otherwise, are specified in Section
PAINTS AND COATINGS.
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.7 IDENTIFICATION SYSTEMS

Provide identification tags made of brass, engraved laminated plastic, or
engraved anodized aluminum, indicating service and item number on all
valves and dampers. Provide tags that are 1-3/8 inch minimum diameter with
stamped or engraved markings. Make indentations black for reading

clarity. Attach tags to valves with No. 12 AWG 0.0808-inch diameter
corrosion-resistant steel wire, copper wire, chrome-plated beaded chain or
plastic straps designed for that purpose.

.8 TESTING, ADJUSTING, AND BALANCING

The requirements for testing, adjusting, and balancing are specified in
Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC. Begin testing,
adjusting, and balancing only when the air supply and distribution,
including controls, has been completed, with the exception of performance
tests.

.9 CLEANING AND ADJUSTING

Wipe equipment clean, with no traces of oil, dust, dirt, or paint spots.
Provide temporary filters prior to startup of all fans that are operated
during construction, and install new filters after all construction dirt
has been removed from the building, and the ducts, plenums, casings, and
other items specified have been vacuum cleaned. Maintain system in this
clean condition until final acceptance. Properly lubricate bearings with
0il or grease as recommended by the manufacturer. Tighten belts to proper
tension. Adjust control valves and other miscellaneous equipment requiring
adjustment to setting indicated or directed. Adjust fans to the speed
indicated by the manufacturer to meet specified conditions. Maintain all
equipment installed under the contract until close out documentation is
received, the project is completed and the building has been documented as
beneficially occupied.

.10 OPERATION AND MAINTENANCE

.10.1 Operation and Maintenance Manuals

Submit six manuals at least 2 weeks prior to field training. Submit data
complying with the requirements specified in Section OPERATION AND
MAINTENANCE DATA. Submit Data Package 3 for the items/units listed under
SD-10 Operation and Maintenance Data

.10.2 Operation And Maintenance Training

Conduct a training course for the members of the operating staff as
designated by the Contracting Officer. Make the training period consist
of a total of 8 hours of normal working time and start it after all work
specified herein is functionally completed and the Performance Tests have
been approved. Conduct field instruction that covers all of the items
contained in the Operation and Maintenance Manuals as well as
demonstrations of routine maintenance operations. Submit the proposed
On-site Training schedule concurrently with the Operation and Maintenance
Manuals and at least 14 days prior to conducting the training course.

-- End of Section --
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC
08/09

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

AMCA 203 (1990; R 2011) Field Performance
Measurements of Fan Systems

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND ATIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 62.1 (2010; Errata 2011; INT 3 2012; INT 4
2012; INT 5 2013) Ventilation for
Acceptable Indoor Air Quality
ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1 (2002; 6th ed) National Standards for
Total System Balance

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB MASV (2006) Procedural Standards for
Measurements and Assessment of Sound and
Vibration

NEBB PROCEDURAL STANDARDS (2005) Procedural Standards for TAB

(Testing, Adjusting and Balancing)
Environmental Systems

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION

(SMACNA)
SMACNA 1780 (2002) HVAC Systems - Testing, Adjusting
and Balancing, 3rd Edition
SMACNA 1858 (2013) HVAC Sound And Vibration Manual -

First Edition

.2 DEFINITIONS

a. AABC: Associated Air Balance Council.
b. COTR: Contracting Officer's Technical Representative.
e. HVAC: Heating, ventilating, and air conditioning; or heating,

ventilating, and cooling.
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f. NEBB: National Environmental Balancing Bureau
g. Out-of-tolerance data:
TAB report. When applied to TAB work this
taken during TAB field acceptance testing
the range of plus 5 to minus 5 percent of
reported on the TAB Report for a specific

phase means

the original
parameter."

h. Season of maximum heating load: The time of year when
temperature at the project site remains within plus or
Fahrenheit of the project site's winter outdoor design
throughout the period of TAB data recording.

i. Season of maximum cooling load: The time of year when
temperature at the project site remains within plus or
Fahrenheit of the project site's summer outdoor design
throughout the period of TAB data recording.

j. Season 1, Season 2:
and ready for TAB, Season 1 is defined,
Season 1 could be the season of maximum heating load,
maximum cooling load.

k. Sound measurements terminology: Defined in AABC MN-1,

15140055

Pertains only to field acceptance testing of
"a measurement
which does not fall within

measurement

the outdoor
minus 30 degrees
temperature,

the outdoor
minus 5 degrees
temperature,

Depending upon when the project HVAC is completed
thereby defining Season 2.
or the season of

NEBB MASV, or

SMACNA 1858 (TABB).
1. TAB: Testing, adjusting, and balancing (of HVAC systems).
m. TAB'd: HVAC Testing/Adjusting/Balancing procedures performed.

n. TAB Agency: TAB Firm

r. TABB: Testing Adjusting and Balancing Bureau.
1.2.1 Similar Terms

In some instances,

terminology differs between the Contract and the TAB

Standard primarily because the intent of this Section is to use the

industry standards specified,
herein to produce optimal results.

along with additional requirements listed

The following table of similar terms is provided for clarification only.

Contract requirements take precedent over the corresponding AABC, NEBB,

TABB requirements where differences exist.

or

SIMILAR TERMS

Contract Term AABC Term NEBB Term TABB Term
TAB Standard National Procedural International
Standards for Standards for Standards for

Testing and Testing, Environmental

Balancing Adjusting and Systems Balance
Heating, Balancing of

Ventilating, and Environmental

Air Conditioning Systems

Svstems
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SIMILAR TERMS
Contract Term AABC Term NEBB Term TABB Term

TAB Specialist

TAB Engineer

TAB Supervisor

TAB Supervisor

Systems Readiness
Check

Construction
Phase Inspection

Field Readiness
Check &
Preliminary Field

Field Readiness
Check & Prelim.
Field Procedures

Procedures

1.3 WORK DESCRIPTION

The work includes testing, adjusting, and balancing (TAB) of new and
existing heating, ventilating, and cooling (HVAC) air distribution systems
including equipment and performance data, ducts, and piping which are
located within, on, under, between, and adjacent to buildings, including
records of existing conditions.

Perform TAB in accordance with the requirements of the TAB procedural
standard recommended by the TAB trade association that approved the TAB
Firm's qualifications. Comply with requirements of AABC MN-1,

NEBB PROCEDURAL STANDARDS, or SMACNA 1780 (TABB) as supplemented and
modified by this specification section. All recommendations and suggested
practices contained in the TAB procedural standards are considered
mandatory.

Conduct TAB of the indicated existing systems and equipment and submit the
specified TAB reports for approval. Conduct TAB work in accordance with
the requirements of this section.

1.3.1 Air Distribution Systems
Test, adjust, and balance gsystem (TAB) in compliance with this section.
1.3.2 TAB SCHEMATIC DRAWINGS

Show the following information on TAB Schematic Drawings:
1. A unique number or mark for each piece of equipment or terminal.
2. Air quantities at air terminals.

The Testing, Adjusting, and Balancing (TAB) Specialist must review the
Contract Plans and Specifications and advise the Contracting Officer of any
deficiencies that would prevent the effective and accurate TAB of the system.

Submit threecopies of the TAB Schematic Drawings and Report Forms to the
Contracting Officer, no later than 21 days prior to the start of TAB field
measurements.

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
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1

1.

that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Records of Existing Conditions; G

TAB Firm; G
SD-02 Shop Drawings

TAB Schematic Drawings and Report Forms; G
SD-03 Product Data

Equipment and Performance Data; G

TAB Related HVAC Submittals; G

A list of the TAB Related HVAC Submittals, no later than 7days
after the approval of the TAB team engineer.

TAB Procedures; G

Proposed procedures for TAB, submitted with the TAB Schematic
Drawings and Report Forms.

Calibration; G
SD-06 Test Reports
TAB report; G
TAB Firm; G
Independent TAB Agency and Personnel Qualifications; G
TAB Submittal and Work Schedule; G
Design review report; GPre-field TAB engineering report; G
.5 QUALITY ASSURANCE
5.1 Independent TAB Agency and Personnel Qualifications
To secure approval for the proposed agency, submit information certifying
that the TAB agency is a first tier subcontractor who is not affiliated
with any other company participating in work on this contract, including
design, furnishing equipment, or construction. Further, submit the
following, for the agency, to Contracting Officer for approval:
a. Independent AABC or NEBB or TABB TAB agency:
TAB agency: AABC registration number and expiration date of current
certification; or NEBB certification number and expiration date of
current certification; or TABB certification number and expiration

date of current certification.

TAB team supervisor: Name and copy of AABC or NEBB or TABB TAB
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supervisor certificate and expiration date of current
certification.

TAB team field leader: Name and documented evidence that the team
field leader has satisfactorily performed full-time supervision of
TAB work in the field for not less than 3 years immediately
preceding this contract's bid opening date.

TAB team field technicians: Names and documented evidence that each
field technician has satisfactorily assisted a TAB team field
leader in performance of TAB work in the field for not less than
one year immediately preceding this contract's bid opening date.

Current certificates: Registrations and certifications are current,
and valid for the duration of this contract. Renew Certifications
which expire prior to completion of the TAB work, in a timely
manner so that there is no lapse in registration or
certification. TAB agency or TAB team personnel without a current
registration or current certification are not to perform TAB work
on this contract.

b. TAB Team Members: TAB team approved to accomplish work on this
contract are full-time employees of the TAB agency. No other personnel
is allowed to do TAB work on this contract.

c. Replacement of TAB team members: Replacement of members may occur if
each new member complies with the applicable personnel qualifications
and each is approved by the Contracting Officer.

.5.2 TAB Standard

Perform TAB in accordance with the requirements of the standard under which
the TAB Firm's qualifications are approved, i.e., AABC MN-1,

NEBB PROCEDURAL STANDARDS, or SMACNA 1780 unless otherwise specified
herein. All recommendations and suggested practices contained in the TAB
Standard are considered mandatory. Use the provisions of the TAB Standard,
including checklists, report forms, etc., as nearly as practical, to
satisfy the Contract requirements. Use the TAB Standard for all aspects of
TAB, including qualifications for the TAB Firm and Specialist and
calibration of TAB instruments. Where the instrument manufacturer
calibration recommendations are more stringent than those listed in the TAB
Standard, adhere to the manufacturer's recommendations.

All quality assurance provisions of the TAB Standard such as performance
guarantees are part of this contract. For systems or system components not
covered in the TAB Standard, TAB procedures must be developed by the TAB
Specialist. Where new procedures, requirements, etc., applicable to the
Contract requirements have been published or adopted by the body
responsible for the TAB Standard used (AABC, NEBB, or TABB), the
requirements and recommendations contained in these procedures and
requirements are considered mandatory, including the latest requirements of
ASHRAE 62.1.

.5.3 Qualifications

.5.3.1 TAB Firm

The TAB Firm must be either a member of AABC or certified by the NEBB or
the TABB and certified in all categories and functions where measurements
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or performance are specified on the plans.

Certification must be maintained for the entire duration of duties
specified herein. 1If, for any reason, the firm loses subject certification
during this period, the Contractor must immediately notify the Contracting
Officer and submit another TAB Firm for approval. Any firm that has been
the subject of disciplinary action by either the AABC, the NEBB, or the
TABB within the five years preceding Contract Award is not be eligible to
perform any duties related to the HVAC systems, including TAB. All work
specified in this Section and in other related Sections to be performed by
the TAB Firm will be considered invalid if the TAB Firm loses its
certification prior to Contract completion and must be performed by an
approved successor.

These TAB services are to assist the prime Contractor in performing the
quality oversight for which it is responsible. The TAB Firm must be a
prime subcontractor of the Contractor and be financially and corporately
independent of the mechanical subcontractor, reporting directly to and paid
by the Contractor.

1.5.3.2 TAB Related HVAC Submittals

The TAB Specialist must prepare a list of the submittals from the Contract
Submittal Register that relate to the successful accomplishment of all HVAC
TAB. Accompany the submittals identified on this list with a letter of
approval signed and dated by the TAB Specialist when submitted to the
Government. Ensure that the location and details of ports, terminals,
connections, etc., necessary to perform TAB are identified on the
submittals.

1.5.4 Responsibilities
The Contractor is responsible for ensuring compliance with the requirements
of this section. This breakdown of specific duties is specified to
facilitate adherence to the schedule listed in paragraph entitled "TAB
Submittal and Work Schedule."
1.5.4.1 Contractor
a. TAB personnel: Ensure that the TAB work is accomplished by a group
meeting the requirements specified in paragraph entitled "TAB Personnel
Qualification Requirements."
b. TAB meeting: Attend the meeting with the TAB Supervisor, and ensure
that a representative is present for the sheetmetal contractor,
mechanical contractor, electrical contractor, and automatic temperature

controls contractor.

c. HVAC documentation: Furnish one complete set of the following
HVAC-related documentation to the TAB agency:

(1) Contract drawings and specifications
(2) Approved submittal data for equipment
(3) Construction work schedule

(4) Up-to-date revisions and change orders for the previously listed
items
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d. Submittal and work sgschedules: Ensure that the schedule for submittals
and work required by this section and specified in paragraph entitled
"TAB Submittal and Work Schedule," is met.

e. Coordination of supporting personnel:

Provide the technical personnel, such as factory representatives or
HVAC controls installer required by the TAB field team to support the
TAB field measurement work.

Provide equipment mechanics to operate HVAC equipment and ductwork
mechanics to provide the field designated test ports to enable TAB
field team to accomplish the TAB field measurement work. Ensure these
support personnel are present at the times required by the TAB team,
and cause no delay in the TAB field work.

Conversely, ensure that the HVAC controls installer has required
support from the TAB team field leader to complete the controls check
out.

f. Deficiencies: Ensure that the TAB Agency supervisor submits all
Design/Construction deficiency notifications directly to the
Contracting officer within 3 days after the deficiency is encountered.
Further, ensure that all such notification submittals are complete
with explanation, including documentation, detailing deficiencies.

g. Prerequisite HVAC work: Complete check out and debugging of HVAC
equipment, ducts, and controls prior to the TAB engineer arriving at
the project site to begin the TAB work. Debugging includes searching
for and eliminating malfunctioning elements in the HVAC system
installations, and verifying all adjustable devices are functioning as
designed. 1Include as prerequisite work items, the deficiencies pointed
out by the TAB team supervisor in the design review report.

h. Prior to the TAB field team's arrival, ensure completion of the
applicable inspections and work items listed in the TAB team
supervisor's pre-field engineering report. Do not allow the TAB team
to commence TAB field work until all of the following are completed.

(1) HVAC system installations are fully complete.

(2) HVAC prerequisite checkout work lists specified in the paragraph
"Pre-Field TAB Engineering Report" are completed, submitted, and
approved. Ensure that the TAB Agency gets a copy of the approved
prerequisite HVAC work checklist.

1.5.4.2 TAB Agency
Provide the services of a TAB team which complies with the requirements of
paragraph entitled "Independent TAB Agency Personnel Qualifications". The
work to be performed by the TAB agency is limited to testing, adjusting,
and balancing of HVAC air systems to satisfy the requirements of this
specification section.

1.5.4.3 TAB Team Supervisor
a. Overall management: Supervise and manage the overall TAB team work

effort, including preliminary and technical TAB procedures and TAB team
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field work.
Pre-TAB meeting: Attend meeting with Contractor.

Design review report: Review project specifications and accompanying
drawings to verify that the air systems and water systems are designed
in such a way that the TAB engineer can accomplish the work in
compliance with the requirements of this section. Verify the presence
and location of permanently installed test ports and other devices
needed, including gauge cocks, thermometer wells, flow control devices,
circuit setters, balancing valves, and manual volume dampers.

Support required: Specify the technical support personnel required
from the Contractor other than the TAB agency; such as factory
representatives for temperature controls or for complex equipment.
Inform the Contractor in writing of the support personnel needed and
when they are needed. Furnish the notice as soon as the need is
anticipated, either with the design review report, or the pre-field
engineering report, the during the TAB field work.

Pre-field engineering report: Utilizing the following HVAC-related
documentation; contract drawings and specifications, approved submittal
data for equipment, up-to-date revisions and change orders; prepare
this report.

Prerequisite HVAC work checklist: Ensure the Contractor gets a copy of
this checklist at the same time as the pre-field engineering report is
submitted.

(2) Verify adherence, by the TAB field team, to the procedures
specified in this section.

Certified TAB report: Certify the TAB report. This certification
includes the following work:

(1) Review: Review the TAB field data report. From this field
report, prepare the certified TAB report.

(2) Verification: Verify adherence, by the TAB field team, to the
TAB plan prescribed by the pre-field engineering report and verify
adherence to the procedures specified in this section.

Design/Construction deficiencies: Within 3 working days after the TAB
Agency has encountered any design or construction deficiencies, the TAB
Supervisor must submit written notification directly to the Contracting
Officer, with a separate copy to the Contractor, of all such
deficiencies. Provide in this submittal a complete explanation,
including supporting documentation, detailing deficiencies. Where
deficiencies are encountered that are believed to adversely impact
successful completion of TAB, the TAB Agency must issue notice and
request direction in the notification submittal.

TAB Field Check: The TAB team supervisor must attend and supervise TAB
field check.

.4 TAB Team Field Leader

Field manager: Manage, in the field, the accomplishment of the work
specified in Part 3, "Execution."
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1.5

.5

Full time: Be present at the contract site when TAB field work is
being performed by the TAB team; ensure day-to-day TAB team work
accomplishments are in compliance with this section.

Prerequisite HVAC work: Do not bring the TAB team to the contract site
until a copy of the prerequisite HVAC Checklist, with all work items
certified by the Contractor to be working as designed, reaches the
office of the TAB Agency.

Test Reports

1.5.5.1 Certified TAB Reports

Submit: TAB Report in the following manner:

a.

C.

Report format: Submit the completed pre-field data forms approved in
the pre-field TAB Engineering Report completed by TAB field team,
reviewed and certified by the TAB supervisor. Bind the report with a
waterproof front and back cover. Include a table of contents
identifying by page number the location of each report. Report forms
and report data must be typewritten. Handwritten report forms or
report data are not acceptable.

(1) . Measure and compile data on a continuous basis for the period
in which TAB work affecting those rooms is being done.

(2) Measure and record data only after the HVAC systems installations
are complete, the systems fully balanced and the HVAC systems
controls operating in fully automatic mode.

(3) Data may be compiled using direct digital controls trend logging
where available. Otherwise, temporarily install calibrated time
versus temperature/humidity recorders for this purpose. The HVAC
systems and controls must be fully operational a minimum of 24
hours in advance of commencing data compilation. Include the
specified data in the

System Diagrams: Provide updated diagrams with final installed

locations of all terminals and devices, any numbering changes, and
actual test locations. Use a key numbering system on the diagram which
identifies each outlet contained in the outlet airflow report sheets.

(6) Report static pressure readings of supply air, return air,
exhaust/relief air, and outside air in duct at the point where
these ducts connect to each air moving unit.

Duct Traverses: Report duct traverses for main supply, return,
exhaust, relief and outside air ducts. This includes all ducts,
including those which lack 7 1/2 duct diameters upstream and 2 1/2 duct
diameters downstream of straight duct unobstructed by duct
fittings/offsets/elbows. The TAB Agency must evaluate and report
findings on the duct traverses taken. Evaluate the suitability of the
duct traverse measurement based on satisfying the qualifications for a
pilot traverse plane as defined by AMCA 203, "Field Measurements",
Section 8, paragraph 8.3, "Location of Traverse Plane."

Instruments: List the types of instruments actually used to measure
the tab data. 1Include in the listing each instrument's unique
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identification number, calibration date, and calibration expiration
date.

Instrumentation, used for taking wet bulb temperature readings must
provide accuracy of plus or minus 5 percent at the measured face
velocities. Submit instrument manufacturer's literature to document
instrument accuracy performance is in compliance with that specified.

g. Certification: 1Include the typed name of the TAB supervisor and the
dated signature of the TAB supervisor.

h. Performance Curves: The TAB Supervisor must include, in the TAB
Reports, factory pump curves and fan curves for pumps and fans TAB'd on
the job.

i. Calibration Curves: The TAB Supervisor must include, in the TAB
Reports, a factory calibration curve for installed flow control
balancing valves, flow venturi's and flow orifices TAB'd on the job.

1.6 PROJECT/SITE CONDITIONS
1.6.1 TAB Services to Obtain Existing Conditions

Conduct TAB of the indicated existing systems and equipment and submit the
specified TAB reports for approval. Conduct this TAB work in accordance
with the requirements of this section.

1.7 SEQUENCING AND SCHEDULING
1.7.1 TAB Submittal and Work Schedule

Submit this schedule,and TAB Schematic Drawings, adapted for this
particular contract, to the Contracting Officer (CO) for review and
approval. Include with the submittal the planned calendar dates for each
submittal or work item. Resubmit an updated version for CO approval every
90 calendar days days. Compliance with the following schedule is the
Contractor's responsibility.

Qualify TAB Personnel: Within 45 calendar days after date of contract
award, submit TAB agency and personnel qualifications.

Pre-TAB Meeting: Within 30 calendar days after the date of approval of the
TAB agency and personnel, meet with the COTR.

Design Review Report: Within 60 calendar days after the date of the TAB
agency personnel qualifications approval, submit design review report.

Pre-Field TAB Engineering Report: Within 7 calendar days after approval of
the TAB agency Personnel Qualifications, submit the Pre-Field TAB
Engineering Report.

1.7.1.1 Design Review Report

Submit typed report describing omissions and deficiencies in the HVAC
system's design that would preclude the TAB team from accomplishing the
duct leakage testing work and the TAB work requirements of this section.
Provide a complete explanation including supporting documentation detailing
the design deficiency. State that no deficiencies are evident if that is
the case.
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1.7.1.2 Pre-Field TAB Engineering Report
Submit report containing the following information:
a. Step-by-step TAB procedure:

(1) Strategy: Describe the method of approach to the TAB field work
from start to finish. Include in this description a complete
methodology for accomplishing each seasonal TAB field work session.

(2) Air System Diagrams: Use the contract drawings and duct
fabrication drawings if available to provide air system diagrams
in the report showing the location of all terminal outlet supply,
return, exhaust and transfer registers, grilles and diffusers. Use
a key numbering system on the diagrams which identifies each
outlet contained in the outlet airflow report sheets. Show
intended locations of all traverses and static pressure readings.

(3) Procedural steps: Delineate fully the intended procedural steps
to be taken by the TAB field team to accomplish the required TAB
work of each air distribution system and each water distribution
system. Include intended procedural steps for TAB work for
subsystems and system components.

b. Pre-field data: Submit AABC or NEBB or SMACNA 1780 data report forms
with the following pre-field information filled in:

(1) Design data obtained from system drawings, specifications, and
approved submittals.

(2) Notations detailing additional data to be obtained from the
contract site by the TAB field team.

(3) Designate the actual data to be measured in the TAB field work.

(4) Provide a list of the types of instruments, and the measuring
range of each, which are anticipated to be used for measuring in
the TAB field work. By means of a keying scheme, specify on each
TAB data report form submitted, which instruments will be used for

measuring each item of TAB data. If the selection of which
instrument to use, is to be made in the field, specify from which
instruments the choice will be made. Place the instrument key

number in the blank space where the measured data would be entered.

c. Prerequisite HVAC work checkout list: Provide a list of inspections
and work items which are to be completed by the Contractor. This list
must be acted upon and completed by the Contractor and then submitted
and approved by the Contracting Officer prior to the TAB team coming to
the contract site.

At a minimum, a list of the applicable inspections and work items
listed in the NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB
Procedures" under paragraphs titled, "Air Distribution System
Inspection" and "Hydronic Distribution System Inspection" must be
provided for each separate system to be TAB'd.

SECTION 23 05 93 Page 13



Roof Repair / Replacement 15140055
Building 1784

1.

8 WARRANTY

Furnish workmanship and performance warranty for the TAB system work
performed for a period not less than 1 years from the date of Government
acceptance of the work; issued directly to the Government. Include
provisions that if within the warranty period the system shows evidence of
major performance deterioration, or is significantly out of tolerance,
resulting from defective TAB workmanship, the corrective repair or
replacement of the defective materials and correction of the defective
workmanship is the responsibility of the TAB firm. Perform corrective
action that becomes necessary because of defective materials and
workmanship while system TAB is under warranty 7 days after notification,
unless additional time is approved by the Contracting Officer. Failure to
perform repairs within the specified period of time constitutes grounds for
having the corrective action and repairs performed by others and the cost
billed to the TAB firm. The Contractor must also provide a 1 year
contractor installation warranty.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

3

.1 WORK DESCRIPTIONS OF PARTICIPANTS

Comply with requirements of this section.

.2 TAB MEETING

Meet with the Contracting Officer's technical representative (COTR) to
develop a mutual understanding relative to the details of the TAB work
requirements. Ensure that the TAB supervisor is present at this meeting.
Requirements to be discussed include required submittals, work schedule,
and field quality control.

.3 TAB PROCEDURES

.3.1 TAB Field Work

Test, adjust, and balance the HVAC systems until measured flow rates (air
and water flow) are within plus or minus 5 percent of the design flow rates
as specified or indicated on the contract documents.

That is, comply with the the requirements of AABC MN-1 , or SMACNA 1780
(TABB) and SMACNA 1858 (TABB),except as supplemented and modified by this
section.

Provide instruments and consumables required to accomplish the TAB work.
Calibrate and maintain instruments in accordance with manufacturer's
written procedures.

Test, adjust, and balance the HVAC systems until measured flow rates (air
and water flow) are within plus or minus 5 percent of the design flow rates
as specified or indicated on the contract documents. Conduct TAB work,
including measurement accuracy, and sound measurement work in conformance
with the AABC MN-1 and AABC MN-4, or NEBB TABES and NEBB MASV, or SMACNA
1780 (used by TABB) and SMACNA 1858 sound measurement procedures, except
as supplemented and modified by this section.
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.3.2 Preliminary Procedures

Use the approved pre-field engineering report as instructions and
procedures for accomplishing TAB field work. TAB engineer is to locate, in
the field, test ports required for testing. It is the responsibility of
the sheet metal contractor to provide and install test ports as required by
the TAB engineer.

.3.3 TAB Air Distribution Systems

.3.3.1 Exhaust Fans

Exhaust fan systems including fans, ducts, plenums, grilles, and hoods for
exhaust air.

.3.4 Deficiencies

Strive to meet the intent of this section to maximize the performance of
the equipment as designed and installed. However, if deficiencies in
equipment design or installation prevent TAB work from being accomplished
within the range of design values specified in the paragraph entitled
"Workmanship," provide written notice as soon as possible to the Contractor
and the Contracting Officer describing the deficiency and recommended
correction.

Responsibility for correction of installation deficiencies is the
Contractor's. If a deficiency is in equipment design, call the TAB team
supervisor for technical assistance. Responsibility for reporting design
deficiencies to Contractor is the TAB team supervisor's.

.3.5 TAB Reports

After completion of the TAB work, prepare a pre-final TAB report using the
reporting forms approved in the pre-field engineering report. Data
required by those approved data report forms is to be furnished by the TAB
team. Except as approved otherwise in writing by the Contracting Officer,
the TAB work and the TAB report is considered incomplete until the TAB work
is accomplished to within the accuracy range specified in the paragraph
entitled "Workmanship" of this section.

Prepare the report neatly and legibly; the pre-final TAB report is the
final TAB report minus the TAB supervisor's review and certification.
Obtain, at the contract site, the TAB supervisor's review and certification
of the TAB report.

Verbally notify the COTR that the field check of the TAB report data can
commence; give this verbal notice 48 hours in advance of field check
commencement. Do not schedule field check of the TAB report until the
specified workmanship requirements have been met or written approval of the
deviations from the requirements have been received from the Contracting
Officer.

.3.6 Quality Assurance - COTR TAB Field Acceptance Testing

.3.6.1 TAB Field Acceptance Testing

During the field acceptance testing, verify, in the presence of the COTR,
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random selections of data (water, air quantities, air motion, ) recorded in
the TAB Report. Points and areas for field acceptance testing are to be
selected by the COTR. Measurement and test procedures are the same as
approved for TAB work for the TAB Report.

Field acceptance testing includes verification of TAB Report data recorded
for the following equipment groups:

Group 5: 25 percent of the supply fans, exhaust fans, and pumps.

Further, if any data on the TAB Report for Groups 2 through 5 is found not
to fall within the range of plus 5 to minus 5 percent of the TAB Report
data, additional group data verification is required in the presence of the
COTR. Verify TAB Report data for one additional piece of equipment in
that group. Continue this additional group data verification until
out-of-tolerance data ceases to be found.

3.3.6.2 Additional COTR TAB Field Acceptance Testing

If any of the acceptance testing measurements for a given equipment group
igs found not to fall within the range of plus 5 to minus 5 percent of the
TAB Report data, terminate data verification for all affected data for that
group. The affected data for the given group will be disapproved. Make
the necessary corrections and prepare a revised TAB Report. Reschedule
acceptance testing of the revised report data with the COTR.

Further, if any data on the TAB Report for a given field acceptance test
group is out-of-tolerance, then field test data for one additional field
test group as specified herein. Continue this increase field test work
until out-of-tolerance data ceases to to be found. This additional field
testing is up and above the original 25 percent of the of reported data
entries to be field tested.

If there are no more similar field test groups from which to choose,
additional field testing from another, but different, type of field testing
group must be tested.

3.3.6.3 Prerequisite for Approval

Compliance with the field acceptance testing requirements of this section
is a prerequisite for the final Contracting Officer approval of the TAB
Report submitted.

3.4 MARKING OF SETTINGS

Upon the final TAB work approval, permanently mark the settings of HVAC
adjustment devices including valves, gauges, splitters, and dampers so that
adjustment can be restored if disturbed at any time. Provide permanent
markings clearly indicating the settings on the adjustment devices which
result in the data reported on the submitted TAB report.

3.5 MARKING OF TEST PORTS
The TAB team is to permanently and legibly mark and identify the location
points of the duct test ports. If the ducts have exterior insulation, make
these markings on the exterior side of the duct insulation. Show the
location of test ports on the as-built mechanical drawings with dimensions
given where the test port is covered by exterior insulation.

-- End of Section --
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SECTION 26 00 00.00 20

BASIC ELECTRICAL MATERIALS AND METHODS
07/06

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)
ASTM D709 (2013) Laminated Thermosetting Materials
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7
2013; INT 8 2014) National Electrical
Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata
3-4 2014; AMD 4-6 2014) National
Electrical Code

1.2 RELATED REQUIREMENTS

This section applies to certain sections ofDivision 23, PLUMBING and
HEATING VENTILATING AND ATIR CONDITIONING. This section applies to all
sections of Division 26 of this project specification unless specified
otherwise in the individual sections. This section has been incorporated
into, and thus, does not apply to, and is not referenced in the following
sections.

Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM
1.3 DEFINITIONS
a. Unless otherwise specified or indicated, electrical and electronics
terms used in these specifications, and on the drawings, shall be as
defined in IEEE 100.
b. The technical sections referred to herein are those specification

sections that describe products, installation procedures, and equipment
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operations and that refer to this section for detailed description of
submittal types.

c. The technical paragraphs referred to herein are those paragraphs in
PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical sections that
describe products, systems, installation procedures, equipment, and
test methods.

1.4 ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must
conform to the following additional requirements as applicable.

1.4.1 Shop Drawings (SD-02)

Include wiring diagrams and installation details of equipment indicating
proposed location, layout and arrangement, control panels, accessories,
piping, ductwork, and other items that must be shown to ensure a
coordinated installation. Wiring diagrams shall identify circuit terminals
and indicate the internal wiring for each item of equipment and the
interconnection between each item of equipment. Drawings shall indicate
adequate clearance for operation, maintenance, and replacement of operating
equipment devices.

1.4.2 Product Data (SD-03)

Submittal shall include performance and characteristic curves.
1.5 QUALITY ASSURANCE
1.5.1 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
gsimilar meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship shall be in accordance with the mandatory and
advisory provisions of NFPA 70 unless more stringent requirements are
specified or indicated.

1.5.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product shall have been on sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in the technical section.

1.5.2.1 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
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6000 hours, exclusive of the manufacturers' factory or laboratory tests, is
furnished.

1.5.2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
shall not be used, unless specified otherwise.

1.6 WARRANTY

The equipment items shall be supported by service organizations which are
reasonably convenient to the equipment installation in order to render
satisfactory service to the equipment on a regular and emergency basis
during the warranty period of the contract.

1.7 POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the
technical sections for use by operation and maintenance personnel. The
operating instructions shall include the following:

a. Wiring diagrams, control diagrams, and control sequence for each
principal system and item of equipment.

b. Start up, proper adjustment, operating, lubrication, and shutdown
procedures.

c. Safety precautions.
d. The procedure in the event of equipment failure.

e. Other items of instruction as recommended by the manufacturer of each
system or item of equipment.

Print or engrave operating instructions and frame under glass or in
approved laminated plastic. Post instructions where directed. For
operating instructions exposed to the weather, provide weather-resistant
materials or weatherproof enclosures. Operating instructions shall not
fade when exposed to sunlight and shall be secured to prevent easy removal
or peeling.

1.8 MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's
name, address, model number, and serial number securely affixed in a
conspicuous place; the nameplate of the distributing agent will not be
acceptable.

1.9 FIELD FABRICATED NAMEPLATES

ASTM D709. Provide laminated plastic nameplates for each equipment
enclosure, relay, switch, and device; as specified in the technical
sections or as indicated on the drawings. Each nameplate inscription shall
identify the function and, when applicable, the position. Nameplates shall
be melamine plastic, 0.125 inch thick, white with black center core.
Surface shall be matte finish. Corners shall be square. Accurately align
lettering and engrave into the core. Minimum size of nameplates shall be
one by 2.5 inches. Lettering shall be a minimum of 0.25 inch high normal
block style.
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1.

10 ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, and
requirements specified herein.

.11 INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of
competent instructors to give full instruction to designated Government
personnel in the adjustment, operation, and maintenance of the specified
systems and equipment, including pertinent safety requirements as required.
Instructors shall be thoroughly familiar with all parts of the installation
and shall be trained in operating theory as well as practical operation and
maintenance work. Instruction shall be given during the first regular work
week after the equipment or system has been accepted and turned over to the
Government for regular operation. The number of man-days (8 hours per day)
of instruction furnished shall be as specified in the individual section.
[When more than 4 man-days of instruction are specified, use approximately
half of the time for classroom instruction. Use other time for instruction
with equipment or system. When significant changes or modifications in the
equipment or system are made under the terms of the contract, provide
additional instructions to acquaint the operating personnel with the
changes or modifications.

PART 2 PRODUCTS

2

.1 FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance
test and the additional requirements specified in the technical sections.

PART 3 EXECUTION

3

.1 FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces
or to meet the indicated or specified safety criteria. Painting shall be
as specified in the section specifying the associated electrical equipment.

.2 FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as
indicated. Fasten nameplates to the device with a minimum of two
sheet-metal screws or two rivets.

-- End of Section --
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